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SUBSTITUTED HETEROAROMATIC COMPOUNDS AND THEIR USE IN MEDICINE 

The present invention relates to a series of substituted heteroaromatic compounds, 
methods for their preparation, pharmaceutical compositions containing them and their 
use in medicine. In particular, the invention relates to quinoline and quinazoline 
derivatives which exhibit protein tyrosine kinase inhibition. 

Protein protein tyrosine kinases catalyse the phosphorylation of specific tyrosyl residues 
in various proteins involved in the regulation of cell growth and differentiation 
(A.F.Wilks, Progress in Growth Factor Research, 1990 (2), 97-111). Protein tyrosine 
kinases can be broadly classified as growth factor receptor (e.g. EGF-R, PDGF-R, FGF- 
R and c-erbB-2) or non-receptor (e.g. c-src, bcr-abl) kinases. Inappropriate or 
uncontrolled activation of many of these kinases i.e. aberrant protein tyrosine kinase 
activity, for example by over-expression or mutation, has been shown to result in 
uncontrolled cell growth. 

Aberrant activity of protein tyrosine kinases such as c-erbB-2, c-src, p56Ick, EGF-R, 
PDGF-R, and zap70 has been implicated in human malignancies. For example, aberrant 
EGF-R activity has been implicated in cancers of the head and neck, and aberrant c- 
erbB-2 activity in breast, ovarian, non-small cell lung, pancreatic, gastric and colon 
cancers. Inhibitors of protein tyrosine kinase should therefore provide a treatment for 
tumours such as those outlined above. 

Aberrant protein tyrosine kinase activity has also been implicated in a variety of other 
disorders: psoriasis, (Dvir et al, J.CelLBiol; 1991, HI, 857-865), fibrosis, 
atherosclerosis, restenosis, (Buchdunger et al, Proc.Natl.Acad.Sci. USA; 1991, 22, 
2258-2262), auto-immune disease, allergy, asthma, transplantation rejection (Klausner 
and Samelson, Cell; 1991, 875-878), inflammation (Berkois, Blood; 1992,22(2), 
2446-2454), thrombosis (Salari et al, FEBS; 1990,263(11, 104-108) and nervous system 
diseases (Ohmichi et al, Biochemistry, 1992, 2L 4034-4039). Inhibitors of the specific 
protein tyrosine kinases involved in these diseases eg PDGF-R in restenosis and EGF-R 
in psoriasis, should lead to novel therapies for such disorders. P561ck and zap 70 are 
indicated in disease conditions in which T cells are hyperactive eg rheumatoid arthritis, 
autoimmune disease, allergy, asthma and graft rejection. 



Published European Patent numbers 0520722, 0566226, 0602851, 0635498 and 
0635507 disclose quinazoline derivatives and their preparation for use in the treatment 
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of cancer. The above citations note that receptor tyrosine kinases in general, which are 
important in the transmission of biochemical signals initiating cell replication, are 
frequently present in common human cancers such as breast cancer (Sainsbury et at Brit 
J. Cancer 1988, S£, 458). These citations also state that tyrosine kinase activity is 
rarely detected in normal cells whereas it is frequently detectable in malignant cells 
(Hunter, Cell . 1987, 5Q, 823) and it is suggested that inhibitors of receptor tyrosine 
kinase should be of value as inhibitors of the growth of mammalian cancer cells (Yaish 
et al. Science, 1988, 242. 933). The above citations therefore have the common aim of 
providing quinazoline derivatives which inhibit receptor tyrosine kinases involved in 
controlling the tumourigenic phcnotype. 

Broad spectrum inhibition of protein tyrosine kinase may not provide optimal treatment 
of the tumour, and could in certain cases even be deterimental to subjects since protein 
tyrosine kinases provide an essential role in the normal regulation of cell growth. 

European Patent Application 0520722A discloses a class of quinazoline derivatives 
having anti tumour activity and having the formula (I) 




a) 

I 

uT V 

wherein, for example, R A is hydrogen, trifluoromethyl or nitro, n is 1 and R B is 
halogeno, trifluoromethyl, nitro, cyano, (l-4C)alkyl, (l-4C)alkoxy, N-(l- 
4C)alkylamino, HJ4-di-((l-4Qalkyl)amino, (MC)alkylthio, (l-4C)alkylsulphinyl or 
(l-4C)alkylsulphonyl. These compounds are claimed to be inhibitors of the EGF 
tyrosine kinase receptor and other unspecified protein tyrosine kinases. 

EP 0566 226A discloses quinazoline derivatives of the formula (2): 

J&- <RB) " 
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wherein m is 1, 2 or 3 and each R A includes hydroxy, amino, carboxy, carbamoyl, 
ureido, (1-4C) alkoxycarbonyi, N(1-4C) alkylcarbamoyl, £LN-di[(I- 
4C)alkyI]carbamoyl, hydroxyamino, (MC) alkylamino, (2-4C)alkanoyloxyamino, 
trifluoromethoxy, (MQalkyI, (l-4C)alkoxy and (lOQalkenedioxy; n is I or 2 and 
each R B includes; hydrogen, hydroxy, halogeno, trifluoromethyl, amino, nitro, cyano 
and (1-4C) alkyl. The compounds are claimed to be inhibitors of the EGF tyrosine 
kinase receptor and other unspecified protein tyrosine kinases. 

EP0602851 discloses quinazoline derivatives of the formula (3) : 




wherein m is 1, 2 or 3 and each R A includes hydroxy, amino, ureido, hydroxyamino, 
trifluoromethoxy, (MQalkyI, (MC) alkoxy and (IOC) alkenedioxy; and Q is a 9 or 
10-membered bicyclic heterocyclic moiety containing one or two nitrogen atoms and 
optionally containing a further heteroatom selected from nitrogen, oxygen or sulphur, or 
Q is a 9 or 10-membered bicyclic aryl moiety, the heterocyclic or aryl moiety optionally 
bearing one or two substituents selected from halogeno, hydroxy, oxo, amino, nitro, 
carbamoyl, (1-4C) alkyl, (1-4C) alkoxy, (1-4C) alkylamino, di-[(l-4C) alkyl]amino and 
(2-4C) alkanoylamino. The compounds are claimed to be inhibitors of the EGF 
tyrosine kinase receptor and other unspecified tyrosine kinases. 

EP0635498 discloses quinazolines of the formula (4), 
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wherein R 1 includes hydroxy, amino, hydroxyamino, (l-4C)aIkoxy, (1-4C) alkylamino 
and di-[(l-4C)alkyl]amino; R 2 includes independently hydrogen, hydroxy, halogeno, 
(l-4C)alkyl, (MC)alkoxy or (2-4C) alkanoylamino; n is 1, 2 or 3; and R 3 is halogeno. 

EP0635507 discloses tricyclic derivatives of the formula (5) : 




wherein R l and R 2 together form specified optionally substituted groups containing at 
least one heteroatom so as to form a 5 or 6 membered ring, and R J includes 
independently hydrogen, hydroxy, halogeno, (l-4C)alkyl, (1-4C) aikoxy di-[(l- 
4C)alkyl]amino, or (2-4C)alkanoylamino. 

Selective inhibition of the EGF receptor is, however, disclosed by Fry fit al (Science, 
265 . 1093 (1994)). This citation discloses that the compound of formula; 




OMe 



OMe 

is a highly selective inhibitor of the EGF receptor tyrosine kinase at picomolar 
concentrations while inhibiting other tyrosine kinases only at micromolar or higher 
concentrations. 

It is therefore a general object of the present invention to provide compounds suitable 
for the treatment of disorders mediated by protein tyrosine kinase activity, and in 
particular treatment of the above mentioned disorders. In addition to the treatment of 
tumours, the present invention envisages that other disorders mediated by protein 
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tyrosine kinase activity may be treated effectively by preferential inhibition of the 
appropriate protein tyrosine kinase activity. 

It is another object of the present invention to provide compounds which preferentially 
inhibit protein tyrosine kinases, such as c-erbB-2, c-src, p561ck. EGF-R, PDGF-R, and 
zap70 protein tyrosine kinases. 

A further object of the present invention is to provide compounds useful in the treatment 
of protein tyrosine kinase related diseases which minimise undesirable side-effects in 
the recipient 

The present invention relates to certain quinoline and quinazoline derivatives which 
may be used to treat disorders mediated by protein tyrosine kinases and in particular 
have anti-cancer properties. More particularly, the compounds of the present invention 
are potent inhibitors of protein tyrosine kinases such as c-erbB-2, EGF-R. c-src, p56Ick, 
PDGF, and zap 70 thereby allowing clinical management of particular diseased tissues. 
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The present invention envisages, in particular, the treatment of human malignancies, for 
example breast, stomach, ovary, colon, lung and pancreatic tumours, especially those 
driven by c-erbB-2, using the compounds of the present invention. For example, the 
invention includes compounds which are highly active against the c-erbB-2 protein 
tyrosine kinase in preference to the EOF receptor kinase hence allowing treatment of c- 
erbB-2 driven tumours. 

More particularly, the present invention envisages that disorders mediated by protein 
tyrosine kinase activity may be treated effectively by inhibition of the appropriate 
protein tyrosine kinase activity in a relatively selective manner, thereby muumismg 
potential side effects. 

Accordingly, the present invention provides a compound of formula (I): 



R 6 




X 

r 1 a) 



or a pharmaceutically acceptable salt thereof, 
wherein X is N or CH; 

Y is a group WfCHj). (CHtfW. or W. in which W is O. SCOfe wherein m is 0. 1 or 2. 
or NR a wherein R a is hydrogen or a Ci-8 alkyi group; 

Rl R2 R3 and t? are the same or different and arc each seleercd from the group 
ecmpnsmgi amino, hydrogen, halogen, hydroxy, nitro, earhoxy, 
rifluoromahoxy. carbamoyl, ureido. C M alkyl, C,.g alkoxy, C 3 . 8 
dkylcyeio alkoxy, C,.g alkoxycarbonyl, »C M alkytartamoyl tUJ-dt-[C M 
alkyl]earbamoyl. hydroxyamino. C M etoxyamino. C 2 -4 alkanoyloxytunnro, Cm 
aiaylLino, duCa tdkyflamino, pynoUdto-.-yU pipendino. 

7«M M-M* C M alxyhhio, arytthio, Ch#** 

a*lsulpb£y.. Cm aJhylsuiphonyU aryisulphonyi. halogeno-CM aUcyl, 

Zy\. Cm alkanoyloxy-C M aUtyl. C M — T*M ** carboxy-C,., alkyl, C M 
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aIkoxycarbonyJ-Ci^-aIkyl,carfaamoyl-Ci^ alkyi, N-Cm aIkylcarbamoyl-Ci^alkyI t 
N,N-di-[Ci^ alkyl]carbamoyI-Ci^alkyU amino-C M alkyi, Cj^ alkylamino-C^ 
alkyi, di-[Ci^ aIkyI]amino-C M alkyi, pipcridino-C M alkyi, morpholino-Ci_4 alkyi, 
piperazm-l-yi-C M alkyi, 4-C w alkylpiperazin-l-yl-Ci_4 alkyi, hydroxy-C 2 -4 
alkoxy-Ci^ C M alkoxy-C 2 -4 alkoxy-C M alkyi, hydroxy-C 2 -4 aikyiamino-Ci_ 
4 alkyi, alkoxy-C2^ alkylamino-C M alkyi, Ci^ alkylthio-Ci^ alkyi, hydroxy- 
C 2 A alkylthio-C^ alkyi, C M alkoxy-C 2 -4 alkylthio-C M alkyi, phcnoxy-C M alkyi. 
anilino-Ci^ alkyi, phenylthio-Ci^ alkyi, cyano-Cj_4 alkyi, halogeno-C2-4 alkoxy, 
hydroxy-C2^ alkoxy, C2-4 alkanoyloxy-C2-4 alkoxy, alkoxy-C2^ alkoxy, 

carboxy-Ci.4 alkoxy, Ci_4 alkoxycarbonyl-Cj^ alkoxy, carbamoyl-Ci_4 alkoxy, M- 
C\_4 alkyicarbamoyl-CM alkoxy, NJi-di-[C M aIkyl]carbamoyI-Ci_4 alkoxy, amino- 
C2-4 alkoxy, C]^ aIkylamino-C 2 -4 alkoxy, di-[C M alkyl]amino-C2^ alkoxy, C2-4 
alkanoyloxy, hydroxy-C2-4 alkanoyloxy, Ci^alkoxy-C2^ alkanoyloxy, phenyl-Ci_4 
alkoxy, phenoxy-C2-4 alkoxy, aniIino-C 2 -4 alkoxy, phenylthio-C2-4 alkoxy, 
piperidino-C 2 -4 alkoxy, morpholino-C2-4 alkoxy, piperazin-l-yl-C2-4 alkoxy, 4-Ci_4 
alkylpiperazin-l-y!-C2-4 alkoxy, halogeno-C2_4 alkylamino, hydroxy-C2-4 alkylamino, 
C 2 -4 alkanoyloxy-C 2 -4 alkylamino, Cj^ alkoxy-C2-4 alkylamino, carboxy-C^ 
alkylamino, Cj_4 alkoxycarbonyl-C]^ alkylamino, carbamoyl-Ci^ alkylamino, M- 
. alkylcarbamoyl-Q.4 alkylamino, ILN-di-fC^ alkyI]carbamoyl-Ci_4 
alkylamino, amino-C2^ alkylamino, alkylamino-C2-4 alkylamino, di-[Cj. 

4alkylamino-C2^ alkylamino, phcnyl-Cj^ alkylamino, phenoxy-C2-4 alkylamino, 
anilino-C2^ alkylamino, phenylthio-C2-4 alkylamino, C2-4 alkanoylamino, 
alkoxycarbonylamino, alkylsulphonylamino, benzamido, benzenesulphonamido, 
3-phenylureido, 2-oxopyrrolidin- 1 -yl, 2,5-dioxopyrrolidin- 1 -yl f haiogeno-C2-4 
alkanoylamino, hydroxy-C2-4 alkanoylamino, alkoxy-C2-4 alkanoylamino, 

carboxy-C 2 -4 alkanoylamino, Cj_4 aikoxycarbonyl-C2-4 alkanoylamino, carbamoyl- 
C2-4 alkanoylamino, N-C1.4 alkylcarbamoyl-C2-4 alkanoylamino, tLN-di-[Ci^ 
alkyl]carbamoyl-C2-4 alkanoylamino, amino-C 2 -4 alkanoylamino, C1.4 alkylamino- 
C2-4 alkanoylamino and di-[Ci_4 alkyi]amino-C2-4 alkanoylamino, and wherein said 
benzamido or benzenesulphonamido substitutent or any anilino, phenoxy or phenyl 
group on a substituent may optionally bear one or two halogeno, C1.4 alkyi or 
Cj_4 alkoxy substituents; 

or Rl and R2, Rl and R^, or R^ and R^' together form an optionally substituted 
methylenedioxy or ethylenedioxy group; 
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each R 4 is independently selected from the group comprising; hydrogen, hydroxy, 
halogen. Cm alkyl. C M alkoxy, Cm alkylamino, di-[CM alkyl]amino, Cm 
alkylthio, Cm alkylsulphinyl, Cm alkylsulphonyl, Cm alkylcarbonyl, Cm 
alkylcarbamoyl, di-[C M alkyl] carbamoyl, carbamyl, Cm alkoxycarbonyl, cyano, 
nitro and trifluoromethyl, and n is 1,2 or 3; 

R5 is selected from the group comprising; hydrogen, halogen, trifluoromethyl, Cm 
alkyl and Ci_4 alkoxy; 

R6 is a group ZR 7 wherein Z is joined to R 7 through a (CH2)p group in which p is 0, 1 
or 2 and Z represents a group V(CH2), V(CF 2 ), (CH2)V, (CF2)V, or V in which V is a 
hydrocarbyl group containing 0,1 or 2 carbon atoms, carbonyl, CH(OH), sulphonamide, 
amide, O. S(0) m or NR° where R° is hydrogen or R b is Cm alkyl; 

and R 7 is an optionally substituted C3.6 cycloalkyl; or an optionally substituted 5, 6, 7, 
8, 9 or 1 0-membered carbocyclic or heterocyclic moiety. 

or R° is a group ZR 7 in which Z is NR D , and NR D and R 7 together form an optionally 
substituted 5, 6, 7, 8. 9 or 10-membered heterocyclic moiety. 

In an embodiment, R^ R 2 and R^ are each selected from amino, hydrogen, halogen, 

hydroxy, nitro, Q.g alkyl, C^g alkoxy, C^g alkylthio, C^g alkylsulphinyl. Ci_g 

alkylsulphonyl, C M alkylamino, or R* and R 2 or Rl and R^ together form an 

optionally substituted methylenedioxy or ethylenedioxy group; 

R3' is hydrogen; R 4 is hydrogen, hydroxy, halogen. Cm alkyl, Cm °H c l-4 

alkyl]amino, nitro or trifluoromethyl; 

R5 is hydrogen, C M alkyL c l-4 a^ 0 ^ or faal°g en = 

Z is oxygen, S or NR° wherein R b is hydrogen, or Cm 311(1 

R 7 is an optionally substituted 5, 6, 7, 8, 9 or 10 membered-carbocyclic or heterocyclic 

moiety. 

In a further embodiment, Rl, R 2 and R3 are each selected from; hydroxy, halogen, 
amino. Cm ^ c l-4 alkoxy or together form a methylenedioxy or ethylenedioxy 
group. 

In a further embodiment, R 6 is in the para position with respect to Y. 
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In a further embodiment, (R 4 ) n represents meta substituent(s) with respect to Y, 
preferably n= 1. 

In a further embodiment, X is N. 

In a further embodiment, Y is NR b NRb(CH2), or (CH 2 )NR b , preferably Y is NR b . 

In a further embodiment, Z is CH 2 , NR b , NR b (CH 2 ), (CH^NR^O, 0(CH 2 ), 0(CF 2 ), 
(CH 2 )0, (CF 2 )0, S(CH 2 ), or carbonyi; preferably Z is CH 2 , NR b , O, OCCH^ or 
0(CFi). 

Suitably X is nitrogen. 

Suitably Y is a group NR wherein R is hydrogen or methyl, preferably hydrogen. 
Suitably Z is oxygen, 0(CH 2 ) or CH 2 . 

Suitably R 1 and R 2 are independently hydrogen; halogen; alky I, such as methyl; 
or C\_4 alkoxy, such as methoxy. 

Suitably R 3 and R 3 ' are independently hydrogen, halogen, methyl or methoxy. 
Suitably R 4 is hydrogen, halogen or methyl, preferably R 4 is hydrogen. 
Suitably R^ is hydrogen or methyl. 
Suitably R*> is benzyl, phenoxy or benzyloxy. 

Preferably K 6 is selected from benzyl, phenoxy or benzyloxy when X is N and Y is NH; 
or when X is CH and Y is oxygen, S(0)m or NR a , with R a preferably being H, wherein 
m and R a are as hereinbefore defined. 

Suitably R 7 is thiophene or cyclohexane and p is 1 where Z is oxygen 

Suitably the 5, 6, 7, 8, 9 or 10- membered heterocyclic moiety is selected from the group 
comprising: furan, dioxolane, thiophene, pyrrole, imidazole, pyrrolidine, pyran, 
pyridine, pyrimidine, morpholine, piperidine, oxazoline, oxazolidine, thiazole, 
thiadiazole, benzofuran, indole, isoindole, quinazoline, quinoline and isoquinoline. 

Suitably the 5, 6, 7, 8, 9 or 10- membered carbocyclic moiety is selected from the group 
comprising: phenyl, benzyl, indene, napthalene, tetralin, decalin, cyclopentyl, 
cyclohexyl, and cycloheptyl. 

In another aspect, the present invention provides a compound of the formula (la) : 
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(la) 



oraphannaceuticallya^^^ 

S(0)m wherein m is 0, 1 or 2 or NR wherein R is hydrogen or a C M alkyl group. R 
and R2 are the same or different and are each selected from hydrogen or C M *«* 
R3 is a group ZR* wherein Z is oxygen, S or NR a wherein R* ,s hydrogen or Cm 
aWll R 4 ^ hydrogen, halo, C M alkoxy or trifluoromethyl; and R* is phenyl or benzyl 
optionally substituted by one to three halo atoms. 

Suitably Y is a group NR wherein R is hydrogen or methyl, preferably hydrogen. 
Suitably Z is oxygen. 

Suitably R l and R2 are both hydrogen or C M alkoxy, such as methoxy. 

Suitably R3 is methoxy, phenoxy or benzyloxy, preferably benzyloxy. 

Suitably R4 is hydrogen, fluorine or trifluoromethyl, preferably R 4 is hydrogen. 

In one preferred embodiment of the present invention R3 is a substituent at the roeta or 
^ position of the phenyl ring. Preferably R3 is selected from phenoxy or benzyloxy 
whenXisNandYisNH. 

Examples of compounds of the present invention include; 
4K3-PhenoxyanUino)quinoline hydrochloride;6,7-Dimethoxy-H3- 
phenoxyanilmojqumolmehydrochloride; 

hydrochloride; 6,7-Dimethoxy^(4-phenoxyanilino)qumolme K*™*™^ 
UB^o^oy^oM^U^ ^BenzyJoxyao^o^Une 
hydrochloride; 4-(4-BenzyloxyanUino^,7Kiimemomuinoun^ ; h ^ 0 "^ 
S-Cltioro-H^^ 
5-Chloro-2-[W^^ 

hydrochloride; ^4-Benzyloxyamlino).2-memylqmnoline hydrochlonde; 4-{4- 
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Phenoxyanilino)-2-methylquinoline hydrochloride; 4-(4- 
Benzyloxyphenoxy)quinazoline; 4-(4-Benzyloxyphenoxy)-6J- 
dimethoxyquinazoline; 4-[(4-Benzylmcrcapto)phenoxy]quinazoIine; 
4-[(4-BenzyImercapto)phenoxy]-6,7-dimethoxyquinazoIine; 4-(4- 
Benzyloxyphcnylmercaptojquinazoline; 4^4-Benzyloxyphenylmercapto)-6 t 7- 
dimethoxyquinazoline; 4-(4-BenzyloxybcnzyIoxy)quina2oIine; 4-{4- 
Benzyloxybenzyloxy)-6,7-dimethoxyqu!na2olinc; 6,7-Dimethoxy-4-{4- 
phenoxybenzylamino)quinazoline; 4-{Phenoxyanilino)quinazolxne hydrochloride; 
6,7-Dimethoxy-4-(4-phenoxyaniIino)quinazoline hydrochloride; 4-(3- 
Benzyloxyanilino)quinazoiine hydrochloride; 4-(4-Benzyloxyanilino)quinazoline 
hydrochloride; 4-(4-Ben2yloxyanilino)-6,7-dimethoxyquinazoIine hydrochloride; 
4-(4-Benzyloxyanilino)-6 ,7-dimethylquinazoline hydrochloride; 6 ? 7-Dimethyl-4-(4- 
phenoxyanilino)quinazoline hydrochloride; 4-(4-Benzyloxyanilino)-5- 
methoxyquinazoline hydrochloride; 4^4-BeiizyloxyaniIino)-6*methoxyquina2oline 
hydrochloride: 6-Acetoxy-4^4-benzyloxyanilino)quinazoline hydrochloride; 4-(4- 
Benzyloxyanilino)-6-hydroxyquinazoIine; 4-(4-Benzyloxyanilino)-7- 
melhoxyquinazoline hydrochloride; 4^4-Benzyloxyaiiilino)-7-hydroxyquinazoline; 
7-Acetoxy-4-(4-benzyloxyaniliiio)qiiinazoline hydrochloride; 4-(4-Ben2yloxyanilino)- 
5,6-dimethoxyquinazoIine hydrochloride; 5,6-Dimethoxy-4-(4- 
phenoxyanilino)quinazoline hydrochloride; 4-(4-Benzyloxyanilino)-6- 
fluoroquinazoline hydrochloride; 6-Fluoro-4-(4-phenoxyanilino)quinazoline 
hydrochloride; 4-(4-Benzyloxyanilino)-7-fluoroquinazoline hydrochloride; 7-Fluoro- 
4-(4-phenoxyanilino)quinazoline hydrochloride; 4-(4-Benzyloxyanilino)-7- 
chloroquinazoline hydrochloride; 4^4-BenzyIoxyanilino)-5-chloroquinazoIine 
hydrochloride; 4^4-Benzyloxyanihno>^Moroquinazoliiie hydrochloride; 
6-Chloro^4-phenoxyanilino)quinazoline hydrochloride; 4-(4-Benzyioxyanilino)-6 t 7- 
dichloroquinazoline hydrochloride; 5-Chloro-4^4-phenoxyanilino)quinazoliiie 
hydrochloride; 4-(4-Benzyloxyanilino)-6-bromoquinazoIine hydrochloride; 6-Bromo- 
4-{4-phenoxyanilino)quinazoline hydrochloride; 4-(4-Benzyloxyanilino)-6- 
iodoquinazoline hydrochloride; 64odo-4^4-phenoxyanilino)qiunazoline hydrochloride; 
4-(4-BenzyloxyaniIino)^-trifluoromethoxyquinazoline hydrochloride; 4-(4- 
Benzyloxyanilino)-7-(trifluoromethyl)quinazoline hydrochloride; 4-(4- 
Benzyloxyanilino)-6-nitroquinazoline hydrochloride; 6-Amino-4-(4- 
benzyloxyanilino)quina2oline; 4-(4-Benzyioxyanilino)-6-ureidoquinazoline; 
6-Acetamido-4^4-benzyloxyaniIino)qiiiiia2oline; 6-Nitro-4-(4- 

phenoxyanilino)quinazoline hydrochloride; 6-Amino-4-(4-phenoxyanilino)quinazoline; 
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4-(4-Benzyloxyanilino)-7-nitroquina2oline hydrochloride; 7-Amino-4-(4- 
bcnzyloxyanilino)quinazoline; 4<4-Bcn2yioxyanilino)-7-{3^- 
dimethyluretdo)quinazoline; 4-(4-Benzyloxyanilino)-7-urcidoquina2olinc; 
7.Acetanudo-4^4-ben2yloxyanilino)quinazoline; 7-Nitro-4-(4- 
phenoxyaniiino)quinazoline; 7-Amino-4^4.phenoxyanilino)quina2oiine; 
4-(4-Benzyloxyanilino)-6-mcthylthioquina2oline hydrochloride; 4-(4- 
Benzyloxyanilino)-6-methylsidpto 

methylsuiphinylquinazoiine; 6-MethyltWo^4-phenoxyaiulino)quinazoline 
hydrochloride; 6 J-Diacetoxy^4-benzyloxyanilino)quinazoline; 4-(4- 
Benzylaminoaiulino)quinazoline hydrochloride; 4-(4-Benzylaminoamlino)-6,7- 
dirnethoxyquinazoiine hydrochloride; 4-(4-Benzylanilino)quina2oline 
hydrochloride; 4-(4-Benzylanilino)-6 J^imethoxyquinazoline hydrochloride; 
4-(4-Anilinoanilino)quinazoline hydrochloride; 4-(4-AnUmoanilino)-6,7- 
dimethoxyquinazoline hydrochloride; 4-(4-Benzoylanilino)quinazoline 
hydrochloride; 4-(4-Benzoylanilino)-6 ,7-dimethoxyquinazoline hydrochloride; 
4-(4-Benzoylaminoanilino)quinazoline hydrochloride; 4-(4-Benzoylaminoanilino)- 
6,7-dimethoxyquinazoline hydrochloride; 4-(4.Anilinocarbonylanilino)quinazoline 
hydrochloride; 4^4-Amlmocarbonylamfoo)^ 

hydrochloride; 4K4-Anilinomethyianilino)quina2oline hydrochloride; 4-(4- 
Phenylethynylanilino)quinazoline hydrochloride; 6,7-Dimethoxy-4-(4- 
phenylethynylaniiino)quinazoline hydrochloride; (trans)-4-(4- 
Phenylethenyl)aniIinoquinazoline hydrochloride; (trans)-6 J-Dimethoxy-4-(4- 
phenylethenylanilino)quinazoline hydrochloride; 4-(4- 
henylethylanilino)quinazoline hydrochloride; 6,7-Dimethoxy-4-(4- 
phenylethylanilino)quinazoline hydrochloride; 

4K4-Phenylthioanilino)quina2oline hydrochloride; 4-(4-phenylsulfoayIanilino) 
quinazoiine; 4K4-phenyIsiJfinylanilino)quinazolLne; 6,7-Dimethoxy-4-(4- 
phenylthioanilino)quina2oiine hydrochloride; 6,7-Dimethoxy«4-{4.phenyl- 
sulfonylanilino)quinazoline;* 67-dimethoxy^^phenylsulfinylanilino)quinazoline; 
4-[4-{Ben2ylthio)anilino]quinazoline hydrochloride; 4-[4KBenzylthio)anilino]-6,7- 
dimethoxyquinazoline hydrochloride; 4-(4^Benzylsulfonylanilino)-6,7-dimethoxy- 
quinazoline; 4K4-PhenylthiomethylaiuIino)quinazoline hydrochloride; 6,7- 
Dimethoxy^4-phenylthiomethylaiiilino)quinazoliae hydrochloride; 6,7- 
Dimethoxy-4-[4-(phenylsuIfonylmetty^ 4-(4- 
Phenoxymethylanilino)quinazoline; 6/7-Dimethoxy^4-phenoxymethyl- 
anilino)quinazoline; 4.[4-(2-Thienylmethoxy)anUino]quina2oline hydrochloride; 
6J-Dimethoxy^[4<2-thienylmethoxy)aniiino]quinazoline hydrochloride; 
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4-[4^3-Thienyimethoxy)anilino]quinazoline hydrochloride; 6 J-Dimethoxy-4-[4-(3- 
thienylraethoxy)anilino]quina2oline hydrochloride; 4-[4-{Furan-2-methoxy)aiuIino]- 
quinazoline hydrochloride; 6 J-Dimethoxy-4-[4-(funm-2-methoxy)ai^ 
hydrochloride; 4-[4-(Furan-3-methoxy)anilino]quinazoline hydrochloride; 
6 J-Dimethoxy^[4^fiirano-methoxy)anilino]quinozoline hydrochloride; 
(S>4- { 4-[(2-Oxo-4-oxazoliny l)methy I]anilino } quinazo line hydrochloride; 
(S)-6,7-Dimethoxy-4-{4-[(2^xo-4-oxazolinyl)meto^^ 
hydrochloride; (R/S)-4-{4-[(3-Methyl-2-oxo-4-oxazoIidinyl)methyl]- 
anilinojquinazoline hydrochloride; (R/S)-6,7-Diniethoxy-4-{4-[(3-methyl-2-oxo-4- 
oxazolidinyl) methyl]anilino]quinazoline hydrochloride; 4-[4-(2-thiazolyI)amino- 
sulphonyl] anilinoquinazoline hydrochloride; 6,7-Dimethoxy-4-[4-(2- 
thiazolyl)aminosulphonyl] anilinoquinazoline hydrochloride; ^^(l^p-ThiadiazoM- 
yl)aniiino]quinazoline hydrochloride; 6J4Dimethoxy^[4^1,2>tMadiazol-4- 
yl)anilino]quinazoline hydrochloride; 4-{4-Cyclohexyl)anilino-quinazoline 
hydrochloride; 4-(4-Cyclohexyl)anilino-6,7-diinethoxyquinazoline hydrochloride; 4-[4- 
(Cyclohexylmethoxy)- anilino]quinazo!ine hydrochloride; 4-[4-{CyclohexyImethoxy)- 
anilino]-6,7-dimethoxyquinazoiine hydrochloride; 4-(4-methylraercapto- 
anilino)quinazoline hydrochloride; 4-(4-Methoxphenylthio)quinazoline; 6,7- 
Dimethoxy-4-(3-methylmercaptoanilino)quinazoline hydrochloride; 
6,7-Dimethoxy-4-(3-phenoxyaniIino)quina2oline hydrochloride; 6,7-Diethoxy-4-(3- 
phenoxy)anilinoquinazoline hydrochloride; 6,7-Diethoxy-4-{4- 
phenoxy)anilinoquinazoline hydrochloride; 4-(4-Benzyloxy)anilino-6,7- 
diethoxyquinazoline hydrochloride; 6,7-Methylenedioxy-4-<3- 
phenoxyanilino)quinazoline hydrochloride; 6,7-Methylenedioxy-4-(4- 
phenoxyanilino)quinazoline hydrochloride; 4-(4-Benzyloxyanilino)-6,7- 
methylenedioxyquinazoline hydrochloride; 6,7-Dimethoxy-2-methyl-4-{3- 
phenoxyanilino)quinazoline hydrochloride; 6,7-Dimethoxy-2-methyl-4-(4- 
phenoxyanilino)quinazoline hydrochloride; 4-(4-Benzyloxyanilino)-6 J-dimethoxy-2- 
methylquinazoline hydrochloride; 4-(4-Ben2ylanilino)-6,7-diethoxyquinazoiine 
hydrochloride; 4-(4-Ben2ylanilino)-6,7-methylenedioxyquina2oline hydrochloride; 
4-(4-Benzylaiulino)-6-bromoquinazoline hydrochloride; 4-{4-Benzylanilino)-6,7- 
dimethoxy-2-methylquinazoline hydrochloride; 4-(4-Benzyloxy-2- 
methylanilino)quinazoline; 4-(4-Benzyloxy-2-methylanilino)-6,7- 
dimethoxyquinazoline hydrochloride; 4-(4-Ben2yloxy-3-chloroanilino)quinazoline 
hydrochloride; 4^4-Ben2yloxy-3-chloroanilmo)-6J-dimethoxyquinazoiine 
hydrochloride; 4-(4-Benzyloxy-3n:hloroanilino>6-bromoquinazoline hydrochloride; 
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4-(4-Benzyloxy-3-methoxyanilino)-6 dimethoxyquinazoline hydrochloride; 4-(4- 
Bcnzyloxy-2-nitroanilino)quina2olinc hydrochloride; 4<4-Benzyloxy-2-nitroanilino)- 
6,7-dtmethoxyquinazoline hydrochloride; 4-{4-Benzyloxy-3,5- 
dibromoanilino)quinazoiine hydrochloride; 4-(4-Benzyloxy-3,5-dtbromoaniUno)-6,7- 
dimethoxyquinazoline; 6-Bromo-4-(4-benzy loxy-3 ,5-dibromoanilino) quinazoline; 
4^4-Benzyloxy-2-trifluoromethylanilino)quina2oline; 4K4-Benzyloxy-2- 
trifluoromethylanilinoHJ^imethoxyquinazoline; 4-<4-Benzyloxy-3-methylaniiino> 
6 J-dimethoxyquinazoline hydrochloride; 6-Bromo-4-(4-benzyloxy-3- 
methylanilino)quinazoline hydrochloride; 4-{4-Benzyloxy-3-fluoroanilino)quinazoline 
hydrochloride; 4K4-BenzyloxyO-fluoroanilino)-6J^imethoxyquinazoline 
hydrochloride; 4<4-Benzyloxy^-fluoroanilino)-6-bronioquina2oline hydrochloride; 4- 
(4-Benzyloxy-3-trifluoromethylaniIino)quinazoline hydrochloride; 4-(4-Benzyioxy-3- 
trifluoromethylaniUno)-6 ,7-dimethoxyquinazoiine hydrochloride; 4-(4-Benzyloxy-3- 
trifluoromethylanilino)-6-broraoquinazoliiie hydrochloride; 4-(4-Benzyioxy-3- 
cyanoanilino)quinazoline hydrochloride; 4^4-Benzyloxy-3-cyanoanilino>6,7- 
dimethoxyquinazoline dihydrochloride; 4-[4^4-Chlorophenoxy)aniIino]quinazoline 
hydrochloride; 4-[4K4-ChIorophenoxy)anilino]-6 t 7-dimethoxyquinazoline 
hydrochloride; 4-[4-(2 t 4-Dichlorophenoxy)anilino]quinazoline hydrochloride; 
4-[4-(2,4-Dichlorophenoxy)anilino]-67-dimethoxyquiiiazolin hydrochloride. 
6-Bromo^[4^2,4Hlichlorophenoxy)anilino]quinazoline hydrochloride; 4-[3-<2- 
Methyl-4-pyrimidinyl)anilino]quinazoline hydrochloride; 4-[4<l,3-Dioxolan-2- 
yl)methoxy]quinazoline hydrochloride; 4-[4KU34Dioxolan-2-yl)methoxy]-6,7- 
dimethoxyquinazoline hydrochloride; 6-Bromo-4-[4-(l,3-dioxolan-2- 
yl)methoxy]quina2oline hydrochloride; 4-[4-( 1 -Morpholinyl)anilino]quinazoline 
hydrochloride; 4-[4^1-Piperidinyl)anilino]quinazoline hydrochloride; 4-[4-<l t 3- 
Dioxan-2-ylethoxy)aniIino]quinazoline hydrochloride; 6,7-Dimethoxy-4-[4-( 1 ,3- 
dioxan-2-ylethoxy)anilino]quinazoline hydrochloride; 6-Bromo-4-[4<U3-dioxan-2- 
ylethoxy) anilino]quinazoIine hydrochloride; 4-[4-(2-Bromobenzyloxy)-3- 
chloroanilino]quinazoline hydrochloride; 4-[4-(2-Bromobenzyloxy)-3-chloroanilino]- 
6,7-dimethoxyquinazoline hydrochloride; 4-[4<2-Bromobenzyloxy)-3-chloro]anilino- 
6,7-diethoxyquinazoline hydrochloride; 6-Bromo-4-[4-(2-bromobenzyloxy)-3- 
chloroanilino]quinazoline hydrochloride; 4-[4-(2-Fluorobenzyloxy)-2- 
methylanilino]quinazoline hydrochloride; 6,7-Dimethoxy-4-[4^2-fluorobenzyloxy)-2- 
methyl]anilinoquinazoline hydrochloride; 6-Bromo-4-[4-(2-fluorobenzyloxy)-2- 
methyl]anilinoquinazoline hydrochloride; 4-[4-(2-Broniobenzyloxy)-3- 
methoxyanilino]quinazoline hydrochloride; 4-[4-(2-Bromobenzyloxy)-3- 
methoxyanilino]-6,7-diraethoxyquina2oline; hydrochloride; 
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4-[4-(2-Bromobenzyloxy)0-metho^ 

6-Bromo^[4-(2-bromoben2yIoxy)-3-methoxyanilino]quinazoline hydrochloride; 4-[3- 
Chloro-4-(2 t 4-dichIorophenoxy)anilino]quinazoline hydrochloride; 4-[3-Chloro-4-{2,4- 
dichlorophenoxy)aniIino]-6,7-dimethoxyquinazo!ine; hydrochloride; 6-Bromo-4-[3- 
chloro-^2,4-dichlorophenoxy)anilino]quinazoline hydrochloride; 4-[3-Chloro-4-(2- 
fluorobenzyloxy)anilino]quinazoline hydrochloride; 4-{3-ChIoro-4-(2- 
fluorobenzyloxy)anilino]-6 ? 7-dimethoxyquinazoline hydrochloride; 4-[3-Chloro-4^2- 
fluorobenzyloxy)]aniIino-6,7-diethoxyquina2oline hydrochloride; 6-Bromo-4-[3- 
chloro-4-{2-fluorobenzyloxy)anilino]quina2oline hydrochloride; 4-[4-(2,6- 
DicWorobenzyloxy)-3-raethoxyanilino]quinazoline hydrochloride; 4-[4-(2,6- 
Dichloroben2yloxy>3-methoxyaniiino]-6 ,7-dimethoxyquinazotine; hydrochloride; 4- 
[4-(2,6-Dichlorobenzyloxy)^-methoxyanilino]-6jKiiethoxyquinazoline hydrochloride; 
6-Bromo^[4-(2,6-dichloroben^loxy>3-methoxy]^ 

4-[4-(2,6-Difluoroben2yloxy)0-methoxyanilino]qdnazoline hydrochloride; 4-[4-(2,6- 
Difluorobenzyloxy)-3-methoxyanilino]-6 ,7-dimethoxyquinazoline; hydrochloride; 6,7- 
Diethoxy-4-[4-(2,6-difluorobenzyloxy)-3-m 

6-Bromo^-[4-(2,6-difluorobenzyloxy)-3-methoxyanilino]quinazoline hydrochloride; 4- 
[3-Methoxy^<2-methoxybenzyloxy)]anUinoquina2oline hydrochloride; 6,7- 
Dimethoxy-4-[3-methoxy^-(2-methoxybenzyIo^ hydrochloride; 
6,7-Diethoxy-4-[3-methoxy-4-(2-methoxybenzyIoxy)]anilinoquinazoIine hydrochloride; 
6-Bromo-4-[3-methoxy-4-(2-methoxybeiizyloxy)]anilinoquinazoline hydrochloride; 4- 
[3-Chloro-4-(2-methoxybenzyloxy)]aiulinoquinazoline hydrochloride; 4-[3-Chloro-4- 
(2-methoxybenzyloxy)]anilino-6 ,7-dimethoxyquinazoline hydrochloride; 4-[3-Chloro- 
4-(2-methoxy benzyloxy)]anilino-6,7-diethoxyquinazoline hydrochloride; 4-[3-Chloro- 
4-(2-methoxybenzyloxy)anilino]-6,7-methylenedioxyqiunazoline; hydrochloride; and 
6-Bromo-4-[3-chloro-4-(2-methoxybenzyloxy)]aniIinoquina2oline hydrochloride; and 
pharmaceutical^ acceptable salts thereof. 

Preferred compounds of the present invention include: 
4-(4-Phenoxyanilino)quinoIine; 4-(4-Benzyloxyanilino)quinoline; 
4-(4-Benzyloxyanilino)-6,7-dimethoxyquinoline; 5-Chloro-2-[4-(6,7-dimethoxy-4- 
quinolylamino)-2-methylphenyl]isoindol-l,3-dione; 
4-(4-Benzyloxyphenoxy)quinazoline; 6,7-Dimethoxy-4-(4- 
phenoxyaniIino)quinazoline; 4-(3-Benzyloxyanilino)quinazoline; 
4-(4-Benzyloxyanilino)quinazoline; 4-(4-Benzyloxyanilino)-6,7- 
dimethoxyquinazoline; 4-(4-BenzyIoxyanilino)-6,7-dimethylquinazoline; 
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4-(4-Benzyloxyanilino)-5-methoxyquinazolinc; 4-(4-Benzyloxyanilino)-6- 
methoxyquinazoline; 4-(4-Bcnzyloxyanilino)-7-inethoxyquinazolinc; 
4-<4-Benzyloxyanilino)-7-cWoroquinazolme; 4-(4-Benzyloxyanilino>6- 
bromoquinazoline; 6-Nitro-4-(4-phcnoxyanilino)quinazoline; 
4^4-Anilinoanilino)-6 ,7-dimethoxyquinazoiine; 4-(4-Benzyloxy-3-methoxyanilino> 
6,7-dimethoxyquinazoIine; 4-[4<2-Thienylmethoxy)anilino]quinazoline; and 
pharmaceutically acceptable salts thereof. 

Particularly preferred compounds of the present invention are: 
4-(4-benzyloxyanilino)quinazoline and 4-(4-benzyloxyaniIino)-6,7- 
dimcthoxyquinazoline; and pharmaceutically acceptable salts thereof. 

By halo is meant fluoro, chloro, bromo or iodo. 

Alkyl groups containing three or more carbon atoms may be straight, branched or 
cyclised. 

Heterocyclic groups comprise one or more rings which may be saturated, unsaturated, 
or aromatic and which may independently contain one or more heteroatoms in each ring. 

Carbocyclic groups comprise one or more rings which may be independently saturated, 
unsaturated or aromatic and which contain only carbon and hydrogen. 

Optional substituents include, but are not limited to, hydroxy, halogen, trifluoromethyl, 
trifluoromethoxy, nitro, amino, cyano, Ch alkoxy, Cm alkylthio, Ci_4 alkyl 
carbonyl, carboxylate, Cm *"«> x y carbonyl, carboxarmde, Cm alkylamino carbonyl 
and di[CM alkyl]amino. 

Certain compounds of the formula (I) contain asymmetric carbon atoms and are, 
therefore, capable of existing as optical isomers. The individual isomers and mixtures 
of these are included within the scope of the present invention. Likewise, it is 
understood that compounds of formula (I) may exist in tautomeric forms other than that 
shown in the formula. 

Salts of the compounds of the present invention may comprise acid addition salts 
derived from a nitrogen in the compound of formula O- The therapeutic activity 
resides in the moiety derived from the compound of the invention as defined herein and 
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the identity of the other component is of less importance although for therapeutic and 
prophylactic purposes it is, preferably, phannaceutically acceptable to the patient 
Examples of phannaceutically acceptable acid addition salts include those derived from 
mineral acids, such as hydrochloric, hydrobromic, phosphoric, metaphosphoric, nitric 
and sulphuric acids, and organic acids, such as tartaric, acetic, trifluoroacetic, citric 
malic, lactic, fumaric, benzoic, glycollic, gluconic, succinic and methanesulphonic and 
arylsulphonic, for example p-toluenesulphonic, acids. 

In a further aspect, the present invention provides a process for the preparation of a 
compound of the formula (I), or a phannaceutically acceptable salt thereof, which 
process comprises the reaction of a compound of the formula (II). 





with a compound of the formula III : 

YH 

(HI) 

wherein L is a leaving group and X, Y and Rl to p6 are as hereinbefore defined. 
Suitable leaving groups will be well known to those skilled in the art and include, for 
example, halo such as chloro and bromo; sulphonyloxy groups such as 
methanesulphonyloxy and toluene-p-sulphonyloxy; and alkoxy groups. 

The reaction is conveniently carried out in the presence of a suitable inert solvent, for 
example aC|j} alkanol, such as isopropanoi, a halogenated hydrocarbon, an ether, an 
aromatic hydrocarbon or a dipolar aprotic solvent such as acetone at a non-extreme 
temperature, for example from 0 to 150°, suitably 10 to 100°C, preferably 50 to 
100°C. 
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Optionally, the reaction is carried out in the presence of a base when Y - NH. 
Examples of suitable bases include an organic amine such as triethylamine, or an 
alkaline earth metal carbonate, hydride or hydroxide, such as sodium or potassium 
carbonate, hydride or hydroxide. When YH = OH or SH it is necessary to perform the 
reaction in the presence of a base, and in such a case the product is not obtained as the 
salt 

The compound of formula (I) in the case in which Y = NR D may be obtained from this 
process in the form of a salt with the acid HL, wherein L is as hereinbefore defined, or 
as the free base by treating the salt with a base as hereinbefore defined. 

The preparation of compounds (IT) and (III) is well known to those skilled in the art. 

In addition to the above, one compound of formula (I) may be converted to another 
compound of formula (I) by chemical transformation of the appropriate substituent or 
substituents using appropriate chemical methods (see for example, J.March "Advanced 
Organic Chemistry", Edition HI, Wiley Interscience, 1985). 

For example a compound containing an alkyl or aryl mercapto group may be oxidised to 
the corresponding sulphinyl or sulphonyl compound by use of an organic peroxide (eg 
benzoyl peroxide) or suitable inorganic oxidant (eg OXONE ®) 

A compound containing a nitro substituent may be reduced to the corresponding amino- 
compound, eg by use of hydrogen and an appropriate catalyst (if there are no other 
susceptible groups) or by use of Raney Nickel and hydrazine hydrate. 

Amino or hydroxy substituents may be acylated by use of an acid chloride or an 
anhydride under appropriate conditions. Equally an acetate or amide group may be 
cleaved to the hydroxy or amino compound respectively by treatment with, for example, 
dilute aqueous base. 

In addition reaction of an amino substituent with triphosgene and another amine (eg 
aqueous ammonia, dimethylamine) gives the urea substituted product 

An amino substituent may also be converted to a dimemylamino substituent by reaction 
with formic acid and sodium cyanoborohydride. 



WO 96/09294 



19 



PCT/CB95/02202 



The present invention also provides compounds of formula (I) and pharmaceutical^ 
acceptable salts thereof (hereinafter identified as the 'active compounds') for use in 
medical therapy, and particularly in the treatment of disorders mediated by aberrant 
protein tyrosine kinase activity such as human malignancies and the other disorders 
mentioned above. The compounds are especially useful for the treatment of disorders 
caused by aberrant c-erbB-2 activity such as breast, ovarian, non-small cell lung, 
pancreatic, gastric and colon cancers. 

A further aspect of the invention provides a method of treatment of the human or animal 
body suffering from a disorder mediated by aberrant protein tyrosine kinase activity 
which comprises administering an effective amount of a compound of formula (I),or a 
pharmaceutical^ acceptable salt thereof, to the human or animal patient 

A further aspect of the present invention provides the use of a compound of formula (I), 
or a pharmaceutical^ acceptable salt thereof, for use in therapy. 

A further aspect of the present invention provides the use of a compound of formula (I), 
or a pharmaceutical^ acceptable salt thereof, in the preparation of a medicament for the 
treatment of malignant tumours. 

A further aspect of the present invention provides the use of a compound of formula (I), 
or a pharmaceutical^ acceptable salt thereof, in the preparation of a medicament for the 
treatment of atherosclerosis, resterosis or thrombosis. 

A further aspect of the present invention provides a pharmaceutical formulation 
comprising one or more compounds of formula (I), or pharmaceutical^ acceptable 
salt(s) thereof, together with one or more phannaceutically carriers. 

Whilst it is possible for the compounds or salts of the present invention to be 
administered as the new chemical, it is preferred to present them in the form of a 
pharmaceutical formulation. 

According to a further feature of the present invention we provide pharmaceutical 
formulations comprising at least one compound of the formula (I) together with one or 
more phannaceutically acceptable carriers or excipients. 
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Pharmaceutical formulations may be presented in unit dose forms containing a 
predetermined amount of active ingredient per unit dose. Such a unit may contain for 
example 0.5mg to Ig, preferably 5mg to lOOmg of a compound of the formula (I) 
depending on the condition being treated, the route of administration and the age, 
weight and condition of the patient 

Pharmaceutical formulations may be adapted for administration by any appropriate 
route, for example by the oral (including buccal or sublingual), rectal, nasal, topical 
(including buccal, sublingual or transdermal), vaginal or parenteral (including 
subcutaneous, intramuscular, intravenous or intradermal) route. Such formulations may 
be prepared by any method known in the art of pharmacy, for example by bringing into 
association the active ingredient with the carriers) or excipient(s). 

Pharmaceutical formulations adapted for oral administration may be presented as 
discrete units such as capsules or tablets; powders or granules; solutions or suspensions 
in aqueous or non-aqueous liquids; edible foams or whips; or oil-in-water liquid 
emulsions or water-in-oil liquid emulsions. 

Pharmaceutical formulations adapted for transdermal administration may be presented 
as discrete patches intended to remain in intimate contact with the epidermis of the 
recipient for a prolonged period of time. For example, the active ingredient may be 
delivered from the patch by iontophoresis as generally described in Pharmaceutical 
Research, 3(6), 318 (1986). 

Pharmaceutical formulations adapted for topical administration may be formulated as 
ointments, creams, suspensions, lotions, powders, solutions, pastes, gels, sprays, 
aerosols or oils. 

For treatments of the eye or other external tissues, for example mouth and skin, the 
formulations are preferably applied as a topical ointment or cream. When formulated in 
an ointment, the active ingredient may be employed with either a paraffinic or a water- 
miscibie ointment base. Alternatively, the active ingredient may be formulated in a 
cream with an oil-in-water cream base or a water-in-oil base. 

Pharmaceutical formulations adapted for topical administrations to the eye include eye 
drops wherein the active ingredient is dissolved or suspended in a suitable carrier, 
especially an aqueous solvent. 



WO 96/09294 



21 



PCT/GB9S/02202 



Pharmaceutical formulations adapted for topical administration in the mouth include 
lozenges, pastilles and mouth washes. 

Pharmaceutical formulations adapted for rectal administration may be presented as 
suppositories or as enemas. 

Pharmaceutical formulations adapted for nasal administration wherein the carrier is a 
solid include a coarse powder having a particle size for example in the range 20 to 500 
microns which is administered in the manner in which snuff is taken, i.e. by rapid 
inhalation through the nasal passage from a container of the powder held close up to the 
nose. Suitable formulations wherein the carrier is a liquid, for administration as a nasal 
spray or as nasal drops, include aqueous or oil solutions of the active ingredient 

Pharmaceutical formulations adapted for administration by inhalation include fine 
particle dusts or mists which may be generated by means of various types of metered 
dose pressurised aerosols, nebulizers or insufflators. 

Pharmaceutical formulations adapted for vaginal administration may be presented as 
pessaries, tampons, creams, gels, pastes, foams or spray formulations. 

Pharmaceutical formulations adapted for parenteral administration include aqueous and 
non-aqueous sterile injection solutions which may contain anti-oxidants, buffers, 
bacteriostats and solutes which render the formulation isotonic with the blood of the 
intended recipient; and aqueous and non-aqueous sterile suspensions which may include 
suspending agents and thickening agents. The formulations may be presented in unit- 
dose or multi-dose containers, for example sealed ampoules and vials, and may be 
stored in a freeze-dried (lyophilized) condition requiring only the addition of the sterile 
liquid carrier, for example water for injections, immediately prior to use. 
Extemporaneous injection solutions and suspensions may be prepared from sterile 
powders, granules and tablets. 

Preferred unit dosage formulations are those containing a daily dose or sub-dose, as 
herein above recited, or an appropriate fraction thereof, of an active ingredient 

It should be understood that in addition to the ingredients particularly mentioned above, 
the formulations may include other agents conventional in the art having regard to the 
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type of formulation in question, for example those suitable for oral administration may 
include flavouring agents. 

The compounds and salts of the formula (I) have anticancer activity as demonstrated 
hereinafter by their inhibition of the protein tyrosine kinase c-erbB-2 enzyme. It has 
thus been established that compounds of the present invention are of use in medicine 
and, in particular in the treatment of certain human malignancies, for example breast, 
ovarian non-small cell lung, pancreatic, gastric and colon cancers. Accordingly, the 
present invention provides a method for the treatment of susceptible malignancies m an 
animal, e.g. a human, which comprises administering to the animal a therapeutically 
effective amount of a compound or salt of the present invention. In the alternative, 
there is also provided a compound or salt of the present invention for use in medicme 
and, in particular, for use in the treatment of cancers. 

The present invention also provides the use of a compound of formula (I) or a salt 
thereof for the manufacture of a medicament for treatment of malignant tumours. 

The animal requiring treatment with a compound or salt of the present invention is 
usually a mammal, such as a human being. 

A therapeutically effective amount of a compound or salt of the present invention will 
depend upon a number of factors including, for example, the age and weight of the 
animal, the precise condition requiring treatment and its severity, the nature of the 
formulation, and the route of administration, and will ultimately be at the discreuon of 
the attendant physician or veterinarian. However, an effective amount of a compound 
of the present invention for the treatment of neoplastic growth, for example colon or 
breast carcinoma will generally be in the range of 0.1 to 100 mg/kg body we.ght of 
recipient(mammal) per day and more usually in the rangeofl to 10 mg/kg body wetg* 
per day Thus, for a 70kg adult mammal, the actual amount per day would usually be 
from 70 to 700 mg and this amount may be given in a single dose per day or more 
usually in a number (such as two, three, four, five or six) of sub-doses per day such that 
the total daily dose is the same. An effective amount of a salt of the present invention 
may be determined as a proportion of the effective amount of the compound psr « 

General Experimental Details 
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Certain embodiments of the present invention will now be illusttrated by way of 
example only. The physical data given for the compounds exemplified is consistent 
with the assigned structure of those compounds. 

IR spectra were recorded on a Perkin-Elmer 257 grating spectrophotometer or a Bruker 
FS66 spectrophotometer. 

1H NMR spectra were obtained on a Bruker WM 360-NMR spectrophotometer at 
360MHz, or on a Bruker AC200 spectrophotometer at 200 MHz. J values are given in 
Hz. 

Mass spectra were obtained on Varian CH5D (EI), Kratos Concept (EI) or Kxatos Ms50 
(FAB) machines. 

Analytical thin layer chromatography (tic) was used to verify the purity of some 
intermediates which could not be isolated or which were too unstable for foil 
characterisation, and to follow the progess of reactions. Unless otherwise stated, this 
was done using silica gel (Merck Silica Gel 60 F254). 

Unless otherwise stated, column chromatography for the purification of some 
compounds, used Merck Silica gel 60 (Art 1.09385, 230-400 mesh), and the stated 
solvent system under pressure. 

Petrol refers to petroleum ether, either the fraction boiling at 40-60°C, or at 60-80°C 

Ether refers to diethylether. 

THF refers to tetrahydrofuran. 

DMF refers to dimethylformarnide. 

DCM refers to dichloromethane. 

DMSO refers to dimethylsulphoxide 

Hydrogen peroxide refers to the commercially available aqueous solution with a 
concentration of 30-35% by weight 

The term ^-hydoxyqinazoline' and 'quinazoiin^lH^one' are different tautomeric 
representations of the same structure. 

General Synthetic Procedures 

Procedure A - First method for reaction of an amine and a 4-chloroquinazoline or 
quinoline: 

The 4-chloroquinazoline or 4-chIoroquinoiine (optionally substituted) was 
suspended in 2-propanol and heated to ca 80°C. The amine was added and the 
mixture was heated at reflux until judged complete (for example, by no 4-chloro 
starting material remaining by tic), and then allowed to cool. The resulting 
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suspension may be diluted, eg. with acetone, and the solid was collected by 
filtration, washed, and dried at 60°C in vacuo. 
P rpceriure B - Second method for the same reaction: 

The 4-chloroquinazoline or 4-chloroquinoline (optionally substituted) and an amine 
were mixed in 2-pro P anol and heated to reflux. When the reaction was complete 
the mixture was allowed to cool. The resulting suspension was diluted, e.g. with 
acetone, and the solid collected by filtration, washed, and dried at 60<>C in vacuo. 
Pmrerfure C - Third method for the same reaction: 

The 4-chloroquinazoline (optionally substituted) and an amine were mixed in 2- 
propanol and heated under reflux. When the reaction was complete the mixture was 
allowed to cool. The resultant solid was collected by filtration, washing with 
isopropanol. isopropanohether (1:1) and finally with ether. A suspension of the 
resultant hydrochloride salt in dichloromethane was basified with triethylamme, and the 
resultant solution evaporated to dryness. The free base was purified by chromatography 
on silica gel using methanol/dichloromethane mixtures as mobile phase. 
EBggfrg D - Conversion of a 4-hydroxyquinazoline to a 4-cWoroquinazoline using 
phosphorous oxychioride: 

The 4-hydroxyquinazoline, phosphorus oxychioride and triethylamme were reacted at 
reflux under nitrogen. The excess reagents were removed at 70'C under vacuum and 
the residue extracted several times with quantities of boiling 60-80 Petrol. The 
combined extracts were concentrated under vacuum. 

Procedure E - first method for the preparation of a substituted 4-benzyloxymtrobenzcne: 
An appropriately substituted 4-nitrophenol (15.0 mmol) was added pordonwise to a 
stirred suspension of sodium hydride (0.40 g; 16.5 mmol) in dry dimemylformamide (40 
ml) at room temperature under nitrogen. Stirring was continued until evolution iof 
hydrogen had ceased. An appropriately substituted benzyl halide (16.0 mmol) was then 
added in one portion and the mixture stirred at 40-90»C until judged complete by thin 
layer chromatography. After cooling to 30»C, me mixture was poured tntc , s«rred 
ice/water (100 g) and the precipitated solid collected by filtration, washed with water 
and dried in vacuo to give the corresponding 4-benzyloxynitrobenzene. The product 
was used (unless stated otherwise) without further purificatton. 
Procure F - second method for the same reaction: 

rforProcedure E but potassium iodide (1.0 g) was added to the mixture immediately 
following the appropriately substituted benzyl halide. 
EjossdUiejG-thhdmemodfor^^ 

r^priately substituted 4-nitrophenol (1.0 mmol), an appropriately substituted 
benzyl alcohol (1.2 mmol) and dicyclohexylcarbodiimide (0.227 g ; 1.1 mmol) were 
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heated together at 100-I10°C until the reaction was judged complete by tic. After 
cooling to 20°C, the mixture was dissolved in dichloromethane (30 ml) and the resulting 
solution extracted with 1M aqueous sodium hydroxide (3 x 10 ml), dried (Na2S04), 
filtered through a pad of Hyflo and silica gel and evaporated to dryness. Purification 
was affected by flash chromatography on silica gel using dichloromethane-hexane 
mixtures as eluent 

General Procedure H - reduction of a substituted nitrobenzene to a substituted aniline: 
To a stirred mixture of washed (3 x 15 ml methanol) Raney nickel (Fluka) (0.50 g) and 
the appropriately substituted nitrobenzene (5 mraol) in methanol (25 ml) under nitrogen 
was added dropwise hydrazine hydrate (0.75 g; 15 mmol) keeping the temperature 
below 40°C. When the addition was complete and brisk evolution of nitrogen had 
ceased the mixture was stirred at 50°C for 20 minutes, cooled to 20°C, filtered through 
a pad of Hyflo and evaporated under reduced pressure to give the corresponding 
substituted aniline. The product was used without further purification. 

4-Chloroquinolinff is commercially available. 

4-ChlQro-f?,7-dimetho?fy(niinolinr was prepared by by the reaction of 6,7- 
dimethoxy-4-hydroxyquinoline (5.7g, 27.78 mmoi) with phosphorous oxychloride 
(7.6 ml, 81.54 mmol) in toluene (45 ml) at reflux for 2 hours. The mixture was 
concentrated in vacuo at 50°C to give a solid, which was washed with sat. aq. 
potassium carbonate solution (200 ml) and water, and dried at 60°C in vacuo to give 
the compound as an off-white solid (6.29g, quant); 5H pH6]-DMSO 8.84 (1H, d, J 
5.5, 2-H), 7.79 (1H, d, J 5.5, 3-H), 7.67 (1H, s, 8-H), 7.56 (1H, s, 5-H), 4.14 (6H, s, 
2 x CH3). 

4-Ch l Qro-2-mgthYlquinolinfi (also known as 4-chloroquinaldine) is commercially 
available. 

4-Chlornquina7;oline was prepared from 4-hydroxyquinazoline (commercially 
available) according to the published method (J. Org. Chem, 27, 958 (1962)). 

4-Chloro^,7'dimethylq»inazoling was prepared from 3,4-dimethyl-6-mtroaniline as 
follows: 

4,5-Dimethyl-2-nitroaniline (commercially available) (25.0g, 150.4 mmol) was 
added to cone HC1 (35 ml) and heated to reflux. The solution was cooled to 0°C 
and an aqueous solution of sodium nitrite (10.42g, 151 mmol in 37 ml) was added 
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dropwise. After addition was complete, the slurry was stirred for 45 minutes at 0°C 
and then added over 30 min to a mixture of potassium cyanide (41.66g, 640 mmol) 
and copper sulphate (37.94g, 152 mmol) dissolved in water (190 ml) at reflux. The 
resulting mixture was filtered while hot, and the solid thus obtained treated with a 
large excess of ethyl acetate. The solution was dried and concentrated in vacuo to a 
red solid, which was washed with ethyl acetate/petrol (1 : 1) to leave an orange solid. 
Chromatography, eluting with ethyl acetate/cyclohexane (gradient elution, 0% - 
40%) gave 4,5-dimethyl-2-nitrobenzonitrile as an orange solid (9.176g, 35%); 5H 
[2H61-DMSO 8.19 and 7.95 (2 x 1H, 2 x s, 3-H, 6-H), 2.41 and 239 (2 x 3H, 2 x s, 
2xCH3). 

4,5-Dimethyl-2-nitroben2onitrile (7.225g, 40.5 mmol) was dissolved in DMSO (35 
ml) and cooled to 0°C. Potassium carbonate (0.85g, 6.15 mmol) was added, 
followed by hydrogen peroxide solution (5.1 ml), giving an exothermic reaction and 
forming a dark brown solid. The mixture was stirred at room temp, for 30 rain, 
diluted with water to a total volume of 250 ml and filtered. The precipitate was 
washed with water and dried in vacuo at 60°C to give 4,5-dimethyl-2- 
nitrobenzamide (7.0g, 89%); 5H (2H6]-DMSO 7.93 and 7.50 (2 x 1H, 2 x br s, 2 x 
NH), 7.80 and 7.41 (2 x 1H, 2 x s, 3-H, 6-H), 2.39 (6H, s, 2 x CH3). 
4,5-Dimethyl-2-nitrobenzamide (7.0g, 36.0 mmol) was added to an aqueous 
solution of iron (II) sulphate heptahydrate (lOOg in 150 ml), and the suspension 
heated to reflux. Saturated aq. ammonia solution (50 ml) was added slowly, causing 
the mixture to turn black, and it was heated at reflux for 15 min and allowed to cool. 
The mixture was filtered, and the solid was treated with boiling ethanol to give an 
orange solution, which was concentrated to an orange solid. This was dissolved in 
ethyl acetate, filtered and concentrated to a solid. Trituration with ethyl 
acetate/petrol (1:1) gave a first batch of pale orange crystals. The ethyl 
acetate/petrol solution from the trituration was concentrated and triturated again to 
give a second batch of orange crystals. These two batches were combined and dried 
at 60OC to give 2-amino-4,5-dimethylbenzamide (4.68g, 79%); 5H [2H6]-DMSO 
7.30 (1H. s, 3-H) and 6.49 (1H, s, 6-H), 6.19 (2H, br s, NH 2 ), 2.10 and 2.08 (2 x 
3H,2xs,2xCH3). 

2-Amino-4,5-dimethylbenzamide (4.0g, 2.44 mmol) and formic acid (15 ml) were 
mixed and heated at 130°C for 4 hours, giving a pale orange solution. This was 
allowed to cool to room temperature and diluted with acetone, giving cream 
crystals, which were collected by filtration, washing with acetone. The filtrate was 
concentrated in vacuo to a yellow solid, which was triturated with acetone to give a 
second batch of product as a cream solid. The combined batches gave 6,7-dimethyl- 
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4-hydroxyquinazoline (3.58g, 84%) with mp 254-255<>C ; (Found: C, 68.63; H, 
5.77 N, 15.71. C10H10N2O requires: C, 68.95; H, 5.79; N, 16.08%); 5H [2H6]- 
DMSO 1 1.96 (1H, br s, O-H), 7.99 (IH, s, 2-H), 7.89 (IH, s, 8-H), 7.49(1H, s, 5-H), 
2.41 and 2.40 (2 x 3H, 2 x s, 2 x CH3); m/z (%) 174 (100, M+), 159 (58); v max 
(KBrdisc)/cm-l 1684, 1662, 1618. 

6,7-DimeihyI-^hydroxyquinazoline (0.62g, 3.56 mmoi), phosphorous oxychloride 
(2.6 ml, 27.9 mmol) and triethylamine (1.1 ml, 7.89 mmol) were combined and 
heated to reflux under nitrogen for 3 hours. After standing at room temperature 
overnight, the mixture was concentrated in vacuo, and the resulting brown residue 
was treated with ethyl acetate. The mixture was filtered, and concentrated to a 
sticky brown solid. This was treated with petrol, and the petrol solution was filtered 
and concentrated to a white crystalline solid, which was dried in vacuo at 60°C to 
give 4<hIoro-6,7-dimethylquinazoline (0.440g, 64%); 5H pH6]-DMSO 8.74 (IH, 
s, 2-H), 7.94 (IH, s, 8-H), 7.61(1H, s, 5-H), 2.39 and 2.38 (2 x 3H, 2 x s, 2 x CH3). 

4"ChlorO"6.7-dimethoxvQuina7>ol!nff was prepared according to the procedure 
described in European Patent Application 566 226 Al (Zeneca Limited). This 
synthetic route includes the preparation of 4^hvdroxy-6.7~dimethoxvquina7:oline. 

4-Chloro-frmcthowquinazoiing was prepared according to the procedure described 
in European Patent Application 566 226 Al (Zeneca Limited). 

4-ChlQro-7-methoxvqiiinaznline was prepared according to the procedure described 
in European Patent Application 566 226 Al (Zeneca Limited). 

4.7-Dichloroqnina7n>tT 1ff was prepared according to the procedure described in 
European Patent Application 566 226 Al (Zeneca Limited). 

^-AcetQxy^-chloronHinarolin^ was prepared according to the procedure described 
in European Patent Application 566 226 Al (Zeneca Limited). 

7-Acetoxv-4^hloroqnmazoline was prepared from 4,7-dihydroxyquinazoline as 
follows: 

Acetic anhydride (9ml, 88mmol) was added drop wise over 10 minutes to a stirred 
mixture of 4,7-dihydroxyquinazoline (prepared as described in Chim. Ther., 2, (4), 231- 
9, 1967) (0.900g, 5.6mmol) and triethylamine (9ral, 68ramol) in DMF (30ml). The 
reaction was stirred at ambient temperature for 3 hours, and the solvent removed under 
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vacuum. The resorting oil - «*— «* "'^J" ^ J,^7m 
hydmxwinaaoUne a, a brown solid (MOg. 99%); 8H P H6] -DMSO 8. 5 PR s, HO. 
8 10 (1H d 5-H) 7.40 (1H. s. 8-H), 7.29 (1H. d. 6-H). 2.31 (3a s. CHj ). 
i^lxwLzo.iu. (Ug. 3.4-01). *ed,y«amine <3.0mh 23mmo.> «jd 
IS o^cMohL (4.0m>. 43mmo0 were re^ed « .flux for 2 hour, Once odd 
siting ol, was cxuaced wUh Wing containing 5% memyl^e. * 

Ita, Let, warn washed with aquaous anuuouium bydxox.de solution, dned 

X „Ud (0.50g. 42%); 6H P H6] -DMSO *J0 ()H. s. 2-H). 8.16 (W d. 5-H). 7.44 
(1H. s. 8-H), 7.31 (1H. d, 6-H), 131 (3H. s, CH 3 ). 

ini | nrn . m ^ incite was prepared torn U-duuuooauzeo. as foUows; 

Slot^Z-ercMy available) (25.0g, 148.7 mmo!) was thssolvcd . « 
^ttanol <375ml) aud heated ro 4 0 o C . An a,ueous solution of,™ cyarude 
n 1 5g 176.6 uuno, in 20 ml) was added giving a da* solution, wlueh was suneda, 
2£ i« 2 hours and then left ,o srand a, room rempenmu. for 2 day, The dark red 
^ was fiUered to yield a Made solid The fduaK was diluted wtd .«« 
^X.eft^^ov^andffllered^yieUt^aoUd.T^^w^ 
combined and exuacted with chloroform in a soxhlet appamtus for 1.5 hours. The 
clct was «— to a red solid Chromarogmph, on si ca elunng w£ 
toluene gave 6 methoxy-MtrobenzonM. as a yellow 

PH61-DMSO 7.89-7.94 (2H. n, 3-H. 5-H). 7.72-7.78 (1H, m, 4-H). 4.03 <aH. , 

^femoxy^nobenzommle (3.6g. 20^ mmo„ was dissolved m DMSO 05-0 
■d cooled to OOC. Potassium carbnnate <0.425g, 3.08 mmo.) was rid*, follow* 
by hydrogen peroxide solution (2.6 ml). The reaction was stmed a. room 

following hour to give an orange solution. The mixture was pourea 

^ "vmg a whhe solid. This was coUecred b, ntoation. -f-«* « J 

tod in vlo a. 60OC to give 6-memoxy-2-m ro b« m mid. (2.3g5 W; SH P H6l- 

DMSO 7 44-7.88 (5 a m. 3-H. 4-R 5-H, C0NH2), 3.83 (3H, s, OCH3). 

°MemJx,-2-m rrobenaamide (2*. IU mmo,, was added to an 

of iron aT) sulphate heprahydrat. (3!.5g in 50 ml), and the suspense beared to 

1Z sLL. Lnonia solution (16 ml) was added siow y. catstng *e 

72 UaTx, and U was haa«d a. mta for .0 mm and allowed to 
SHuotue ™ M and me solid was nuared with boiling emanoHo give 
Itiot, which was cuncennated to a white solid. This was dsaolved m ethyl 
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acetate, filtered and concentrated to a solid to give 2-amino-6-methoxybenzamide 
(1.27g, 68%); 6H pH6]-DMS0 7.49 and 7.13 (2 x 1H, 2 x br s, CONH2), 7.00 (1H. 
t, J 9, 4-H), 6.28-6.38 (3H, m, 5-H, NH2), 6.19 (1H, d, J 9, 3-H), 3.78 (3H, s, 
OCH3). 

2-Amino-6-memoxybenzamide (1.2g, 7.22 ramol) and formic acid (10 ml) were 
mixed and heated to reflux for 5 hours. The excess formic acid was removed in 
vacuo to give a yellow oil, which crystallised on scratching. The crystals were 
triturated with acetone to give 5-memoxy^(lH)quinazolinonc as white crystals 
(0.720g, 53%) ; SH pH 6 ]-DMSO 8.15 (1H, s, N-H), 7.93 (1H, s, 8-H), 7.69 (1H, t, 
J 8, 7-H), 7.18 (1H, d, J 9, 8-H), 6.99(1H, d, J 9, 6-H), 3.88(3H, s, OCH 3 ). 
5-Methoxy-4(lH)quinazolinone (0.68g, 3.86 mmol), phosphorous oxychloride (2.6 
ml, 27.9 mmol) and triethylamine (1.1 ml, 7.89 mmol) were combined and heated to 
reflux under nitrogen for 1 hour. The mixture was concentrated in vacuo, and the 
resulting brown residue was extracted with hot heptane (x4). The petrol solution 
was concentrated to a yellow solid, which was dried in vacuo at 60°C to give 4- 
chloro-5-methoxyquinazoline (0.210g, 28%), which was used (see below) without 
further characterisation. 



4-Chloro-1 6-d i methmfyquinazolin . fi was prepared from 5,6-dimethoxy-2- 
nitrobenzonirile as follows: 

To 5,6-dimethoxy-2-nitrobenzonitrile (2.2g, 10.6mmol, J. Med. Chem., 30, 1421-1426, 
1987) in DMSO (20ml) at 0°C was added potassium carbonate (0.3g, 2.2mmol) and 
hydrogen peroxide (5ml, 30%). The reaction was stirred at ambient temperature for 15 
minutes and the DMSO removed under vacuum. The residue was dissolved in ethyl 
acetate, filtered and the filtrate concentrated under vacuum. Trituration with ethyl 
acetate/ether gave 5,6-dimethoxy-2-nitrobenzamide as an orange solid (1.22g, 51%); 
6H [2H6] -DMSO 7.98 (1H, d), 7.78 (1H, b, CONH), 7.50 (1H, b, CONH), 7.25 (1H, 
d), 3.94 (3H,s), 3.77 (3H,s). 

5,6-Dimethoxy-2-nitrobenzamide (1.2g, 5.3mmol) was added to a boiling solution of 
ferrous sulphate heptahydrate (15g) in water (25ml) and the solution heated to reflux. 
.880 ammonia (15ml) was then added and the mixture kept at reflux for 5 minutes, and 
then allowed to cool. The cold reaction was filtered and the residue extracted with hot 
ethanol. The ethanol extracts were concentrated under vacuum, dissolved in ethyl 
acetate and filtered. The filtrate was concentrated under vacuum to give 5,6- 
dimethoxyanthranilamide as a brown oil which crystallised upon standing. (l.Og, 96%). 
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7.40 (lad), 3.86 (3H.S). 3.76 (3H.S) ^ ^ 

5.6.Dim«*oxy*hydn.x yqU ^l»« (55 tag. fcr J0 ^ 

characterisation due to instability. 

S-FluoroanrhnnUic acid (Aidnch) H— — 

, „ nHpr vacuum and water added, forming a precipiw^ 
was concentrated under vacuum an ^ ^ 

s^irr-ir- ,™ T - » «• 

^uoro^hydroxyqumarolmc (0.580g, ..Smmol), PJ* M 

2 8ra „o,> and merhylamine lOjnmo. ^r^S, «Ld— 
0 Th^^Hd was re-extracted into boding 60-80 petroi, uuw<= 

solid (0.365g, 57%). 

oxych lo ri de (,3ml. 2 5mmol) - ^nlZ 60-80 petrol, 
hours according to Procedure D. The solid was re 4-chloro-7- 
filtered while hot and the filtrate concentrated under vacuum 
fluoroquinazoline as a white solid (0.550g, 100%). 

a <-pj r hlnmnnina70lin6 , 141-148, 1951) 

Ornmol) were reaacd for 2 horns accord** «o Procedure D 
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dichloroquinazoline as a cream solid (0.500g, 71%), which was not further 
characterised 

4.6- DichiQroauinazoling 

6-Chloro-4-hydroxyquinazoline (prepared according to J. Org. ChenL, 141-148, 1951) 
(0.640g, 3.5mmol,), phosphorus oxychloride (2.6ml, 28mmol) and triethylamine (1,1ml, 
7.9mmol) were reacted at reflux under nitrogen for 3.5 hours. The excess reagents were 
removed at 70°C under vacuum and the reaction extracted with ethyl acetate (250ml). 
Petrol (250ml) was added to the extract and the solution decanted from the brown oil 
which separated. The decanted solution was concentrated under vacuum to give 4,6- 
dicMoroquinazoline as a white solid (0.540g, 77%); 5H pH6]-DMSO 8.43 (1H, s, 2-H), 
8.07 (1H, s, S-H), 7.39 (1H, d, 7-H), 7.78 (IH, d, 8-H). 

4A7-TrichloroquinazoIine 

6.7- Dichloro-4-hydroxyquinazoline (prepared according to J. Org. Chem., 149-156, 
1951) (0.1 40g, 0.65mmol), phosphorus oxychloride (0.5ml, 5.4mmol) and triethylamine 
(0.2ml, 1.4mmol) were reacted for 1.5 hours according to Procedure D to give 4,6,7- 
trichloroquinazoline as a yellow solid (0.070mg, 46%). 

v^Bromo^hloroquinazoling 

6-Bromo^-hydroxyquinazoline (Maybridge Chemicals) (2.25 g; lOmmol) was added to 
a mixture of triethylamine (3 ml) and phosphoryl chloride (7 ml) at room temperature. 
After heating at reflux for 3 hours, the tan mixture was cooled to 50°C and evaporated 
to dryness under reduced pressure. The tan residue was dissolved in ethyl acetate (200 
ml) and the solution washed with water (3 x 100 ml) and 5% aqueous potassium 
hydrogen carbonate solution (2 x 100 ml). After drying (Na2S04), the ethyl acetate 
solution was treated with charcoal (1 g), filtered and evaporated to dryness. The pale 
tan solid (2.5 g) was dissolved in boiling toluene. After standing at 0°C, the solid 
deposited was collected by filtration, washed with hexane and dried to give the product 
as pale yellow needles (1.68 g, 69%) with mp 166-167°C; (Found C, 39.64; H, 1.62; N, 
1 1.47. C8H4B1CIN2 requires C, 39.42; H, 1.64; N, 1 1.50); tic (ethyl acetate) Rf 0.59. 

4- ChIoro-6-iodoquina7oline was prepared from 5-iodoanthranilic acid as follows: 

5- Iodoanthranilic acid (Aldrich) (5.0g, 19mmol and formamidine acetate (10g f 96mraol) 
were reacted in glacial acetic acid (40ml) at reflux for 2 hours. The reaction mixture 
was concentrated under vacuum and water added to form a precipitate. This was 
collected by filtration and dried at 60°C under vacuum to give 4-hydroxy-6- 
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iodoquinazoline as a brown solid (4.5g, 87%); SH [2H6] -DMSO 12.32 (1H, b, OH), 
8.40 (IH, s, 2-H), 8. 1 0 (2R m, 5-H, 7-H), 7.46 (IH, d, 8-H). 

4-Hydroxy-6-iodoquinazoline (1.9g, 7.0mmol), phosphorus oxychloride (5.2ml, 
56mmol) and triethylaraine (2.8ml. 20mmol) were reacted for 2.5 hours according to 
Procedure D to give 4-cWon>6^iodoqiunazoline as a yellow solid (810mg, 40%), which 
was used without further purification. 

A-rhlnrn-6- trif1iif>mmethr' y VT lina7Qline 

4-Hydroxy-6-trifluoromethoxyqutna2oline (Maybridge) (0.500g, 22mmol), phosphorus 
oxychloride (1.6ml, 17mmol) and triethylamine (0.7ml, 5.0mmot) were reacted for 1.5 
hours according to Procedure D to give 4^Woro^trmuoromethoxyquinazotine as a 
colourless oil (0.380g, 70%), which was used without further characterisation. 

4.rti1r>rr>.7-<-tii f""rnmPthv1V 1 Mi na yoline was prepared from 2-nitro-4- 
(trifluoromethyl)benzonitrile as follows: 

2-Nitro-4-(trifluoromethyl)benzonitrile (Aldrich) (l.Og, 4.63mmol), dissolved in DMSO 
(2.5ml) was cooled to 0°C, and treated with hydrogen peroxide solution (30%, 3ml) and 
then potassium carbonate (0.125g, 0.9mmol). The reaction stirred at ambient- 
temperature for 1 hour, giving a precipitate. This was collected by filtration and dried at 
60°C under vacuum to give 2-nitro-4-(trifluoromethyl)benzamide as a yellow solid 
(910mg, 84%); 8H [2H6] -DMSO .8.38 (IH, s, 3-H), 8.26-8.07 (2H, m, 5-H, CONH), 
7.85 (IH, d, 6-H), 7.31 (IH, b, CONH). 

2-Nitro-Ktrifluoromethyl)benzamide (0.900g, 3.8mmol) was added to a boiling 
solution of ferrous sulphate heptahydrate (7g) in water (100ml) and the solution heated 
to reflux for 30 minutes. .880 ammonia (15ml) was then added and the heating 
continued for 20 minutes. The cooled reaction was filtered and the residue extracted 
with hot ethanol. The ethanol extracts were concentrated under vacuum, and the residue 
washed with water and dried at 60«C under vacuum to give 4- 
(trifluoromemyl)anthranilamide as a yellow solid (300mg, 38%); 5H pH 6 ] -DMSO 
7.81 (IH, b, CONH), 7.69 (IH, d), 7.27 (IH, b, CONH), 7.00 (IH, s, 3-H), 6.81 (2H, s, 
NH 2 ), 6.73 (IH, d). 

4-(Trifluoromemyl)anthranilamide (0.150g, 0.73mmol) was reacted with formic acid 
(0.5ml, 13mmol) at reflux for 2.5 hours. After cooling the reaction was diluted with 
acetone, and the resulting precipitated collected by filtration and washed with acetone to 
give 4-hydroxy-7-(trifluoromemyl)quinazoline as an off-white solid (0.120g, 76%); 5H 
[2H 6 ] -DMSO 12.43 (IH, b, OH), 8.31 (IH, d, 5-H), 8.20 (IH, s, 2-H), 7.95 (IH, s, 8- 
H), 7.80 (lH,d, 6-H). 
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4-Hydroxy-7-(trifluoromethyl)quinazoline (0.1 20g, 0.56mrnol), phosphorus oxychloride 
(0.5ml, 5.4mmol) and triethylamine (0,25ml, 1.8mmoI) were reacted at reflux under 
nitrogen for 2.5 hours. The excess reagents were removed at 70°C under vacuum. The 
residue was extracted with boiling heptane (250ml) containing 5% triethylamine. The 
extract was allowed to cool and washed with aqueous ammonium chloride solution and 
water. The organic phase was dried (MgS04) and concentrated under vacuum to give 
4-chlorch7-(trifluorometiiyl)quinazoline as a yellow solid (0.1 OOg, 77%); SH pH6] - 
DMSO 8.30 (2H, m, 2-H, 5-H), 7.98 (1H, s, 8-H), 7.80 (1H, d, 6-H). 

4- Chl oro-6-nttroqui n a?o I i ne was prepared from 5-nitroanthmilic acid as follows: 

5- Nitroanthranilic acid (Aldrich) (15g, 82mmol) and fonnamidine acetate (30g, 
288mmoI) in glacial acetic acid (1 00ml) were heated to reflux for 4 hours. The reaction 
mixture was concentrated under vacuum and then diluted with water. The precipitate 
formed was filtered off and dried at 60°C to give 4-hydn>xy-6-nitroquinazoline as a 
yellow solid (11.7g, 74%); 5H [2H6] -DMSO 12.64 (1H, b, OH), 8.80 (1H, s, 5-H), 
8.53 (1H, d, 7-H), 8.29 (1H, s, 2-H), 7.85 (1H, d, 8-H). 

4-Hydroxy-6-nitroquinazoline (0.680g, 3.6mmol), phosphorus oxychloride (2.6ml, 
28mmol) and triethylamine (1.1ml, 7.9mmol) were reacted for 2 hours according to 
Procedure D to give 4-cMoro-6-nitroquinazoline as a yellow crystalline solid (0.290g, 
39%); 5H [2H6] -DMSO 8.80 (1H, s, 5-H), 8.55 (1H, d, 7-H), 8.35 (1H, s, 2-H), 7.87 
(1H, d, 8-H). 

4-Chlorp-7-nitroquinazpling 

7- Nitro-4-hydroxyquinazoline (prepared according to J. Org. Chem., 141-148, 1951) 
(3.1g, 16mmoI), phosphorus oxychloride (12ml, 130mmol) and triethylamine (6ml, 
43mmol) were reacted for 2 hours according to Procedure D. Recrystallisation from 60- 
80 petrol and drying at 40°C gave 4-chloro-7-nitroquinazoline as an orange solid 
(0.940g t 28%), which was used without further characterisation. 

4- ChIoro^-methvlthioquinazoline was prepared from 5-methylthioanthranilic acid as 
follows: 

5- MethylthioanthraniIic acid (J. Med. Chem., 26, 420-425, 1983) (l.Og, 5.5mmol) and 
formamide (6ml, 150mmol) were reacted at reflux for 1 hour. Water was added and the 
resulting precipitate collected by filtration and dried at 60°c under vacuum to give 4- 
hydroxy-6-methylthioquinazoline as an off-white solid (l.Og, 95%); 5H [2H6] -DMSO 
12.11 (1H, b, OH), 8.01 (1H, s, 2-H), 7.88 (1H, s, 5-H), 7.70 (1H, d, 7-H), 7.60 (1H, d, 

8- H), 2.55 (3H, s, CH 3 ). 
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4-Hydroxy^-mcthylthioquinazoline (l.Og, 5.2mmol), phosphorus oxychloridc (4.0ml, 
43mmol) and triethylamine (1.8ml, 13mmol) were reacted for » » 
Procedure D to give ^hloro^-methylthioquinazoline as a yellow solid (0.580g, 53 /.). 

^Iro^jXmoxyqumazolme was prepared from methyl 2-anuno-4,5- 
diethoxybenzoate as follows: 

A mixture of methyl 2-amino-4,5-diethoxybenzoate (Salor v,« Aldnch) (2.27g, 9.5 
Ll). formamidine acetate (6.8 g; 65 mmol) and glacial acetic acid (38 ml was hea^ 
at reflux under nitrogen for 5 hours. The hot mixture was poured onto ,ce (1 10 g), and 
the pale tan solution stood at 0°C for 18 hours. The off-white solid that formed was 
collected by filtration, washed with cold water and dried to give 6,7-dxethoxy-4- 
hydroxyquinazoline hemiacetate as an off-white powder (1.82 g, 82%^ with mp 253- 
255«cTffound C, 59.00; H, 5.97; N, 10.68. C 12 H,4N2O3.0.5CH 3 CO2H requires C, 
59.09; H, 6.06; N, 10.60); tic (ethyl acetate) Rf 0.13. 

A mixture of 6,7-diethoxy-4-hydroxyquinazoline hemiacetate (2.64 g; 10 mmol), 
thionyl chloride (25 ml) and dimethylformamide (3 drops) was heated at reflux under 
nitrogen for 4 hours, cooled to 30«C and evaporated in vacuo. The tan residue was 
dissolved in ethyl acetate (50 ml) and the solurion extracted with 5% ^ P*"" 
Hydrogen carbonate (3 x 20 ml) and water (2 x 20 ml), dried (Na2S0 4 ). filtered -d 
evaporated to dryness to give a tan solid (2.61 g). CrystaUisaUor i fro «30rf 
cyclohexane in ethyl acetate afforded 4^moro-6,7-diemoxyqumazolme (177 g 70%) as 
pLe yellow-tan needles with mp 140-141°C; (Found C, 56.96; H, 5.13; N 10.85. 
C12H13CIN202 requires C, 57.03; N, 5.15; N, 11.09); tic (ethyl acetate) Rf 0.49. 

4!chW67me^^ 2-mtrop.peronal as 

SillToxide suspension was prepared by treating a solution of silver nitrate _(6.64g; 
40 mmol) in water (100 ml) with 10 M sodium hydroxide (6 ml; 60 mmol). To a well 
stirred suspension of silver oxide was added a hot (70»C) solution of 2-mtrop iP eronal 
(Aldrich) (4.0 g; 20 mmol) in ethanol (100 ml) over 30 minute. When 
complete, the mixture was stirred vigorously for 3 hours at 40'C, and then at90 Cfor 
10 lutes. Metallic silver was removed by filtration and die tan ™ 
evaporated to two-thirds volume, cooled to 10»C and acidified (pHl) with 50/o 
sulphuric acid. On standing at 0°C for several hours, yellow prisms were deposited 
The 2-nitro^4,5-methylenedioxy benzoic acid was collected by filtration, washed with 
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cold water and dried to give a yellow crystalline solid (3.64 g, 86%) with mp 170- 
171°C; (Found C t 44.77; H, 135; N, 627. C8H5NO6.O.25 H2O requires C, 44.56; H, 
2.55; N, 6.49); tic (ethyl acetate) Rf 0.10. 

A mixture of 2-nitro-4,5-methylenedioxy benzoic acid (3.64 g; 1725 mmol), thionyl 
chloride (7 ml) and dry chloroform (40 ml) was heated at reflux for 45 minutes and 
evaporated to dryness in vacuo to give 2-nitro-4,5-methylenedioxy benzoyl chloride as a 
tan oil. The 2-nitro-4,5-methylenedioxy benzoyl chloride was treated with dry methanol 
(40 ml) and the mixture stirred at 18°C for 24 hours and then allowed to stand at 0°C for 
18 hours. The sand coloured solid was collected by filtration, washed with cold (-10°C) 
methanol and dried to give methyl 2-nitro-4,5-methylenedioxy benzoate (3.48g, 88%) 
wittump 101-102°C; (Found C, 48.03; H, 321; N« 6.13. C9H7NO6 requires C, 48.00; 
H, 3.11; N, 6.22); tic (ethyl acetate) Rf 0.60. 

A mixture of methyl 2-nitro-4,5-methylenedioxy benzoate (1.125 g; 5.0 mmol) and 10% 
palladium on carbon (0.25 g) in methanol (50 ml) was hydrogenated at room 
temperature and pressure until 336 ml hydrogen had been absorbed. The catalyst was 
removed by filtration and the filtrate evaporated to one quarter of its original volume. 
On standing, colourless prisms were deposited. The methyl 2-amino-4,5- 
methylenedioxy benzoate was collected by filtration, washed with cold (-5°C) methanol 
and dried to give a colourless solid (0.930 g, 95%) with mp 103-104°C; (Found C, 
55.13; H, 4.42; N, 7.09. C9H9NO4 requires C,55.38; H, 4.61; N, 7.18); tic (ethyl 
acetate) Rf 0.62. 

A mixture of methyl 2-amino-4,5-methylenedioxybenzoate (1.24 g; 6.33 mmol), 
formamidine acetate (4.5 g; 43.3 mmol) and glacial acetic acid (25 ml) was heated at 
reflux for 6.5 hours. The hot mixture was poured onto crushed ice (70 g) to precipitate 
the product, which was collected by filtration, washed with water and dissolved in 2M 
aqueous sodium hydroxide (5 ml). After removing a small quantity of insoluble 
material by filtration, the straw coloured solution was adicified (pH3) with acetic acid. 
The off-white prisms deposited were collected by filtration, washed with water and 
dried to give 4-hydroxy-6,7-methylenedioxyquinazoline hemi-acetate as a pale grey 
powder (1.06 g, 88%) with mp 311-314°C (dec); (Found C, 54.31; H, 3.71; N, 12.66. 
C9H6N2O3.O.5CH3CO2H requires C, 54.54; H, 3.63; N, 12.72); tic (10% methanol- 
ethyl acetate) Rf 0.42. 

A mixture of 4-hydroxy-6,7-methylenedioxyquinazoline hemi-acetate (1.10 g; 5.0 
mmol), thionyl chloride (12.5 ml) and dimethylformamide (2 drops) under nitrogen was 
heated at reflux for 4.5 hours, cooled to 40°C and evaporated in vacuo. The yellow 
residue was evaporated twice more with ethyl acetate (20 ml) and then suspended in 
cold (-5°C) ethyl acetate. The vigorously stirred suspension was treated with cold (0°C) 
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5% aqueous potassium hydrogen carbonate solution (20 ml) and the phases separated 
when no solid remained. The organic layer was washed with cold 5% potassium 
hydrogen carbonate solution (2 x 20 ml), dried over sodium sulphate, filtered and 
evaporated to dryness. Crystallisation of the pale yellow residue from 30% 
cyclohexane-ethyl acetate afforded 4^rdoro-6J-memyienemoxyquinazoline as fine, 
very pale yellow needles (1.01 g, 90%) with mp 167-168°C; (Found C, 51.76; H, 229; 
N, 13.59. C9H5CIN2O2 requires C, 51.80; H, 2.40; N, 13.43); tic (ethyl acetate) Rf 
0.54. 

4-fhlnm-fi 7 -ftimPthnxv-?-mffThYlq"' na7nline 

4.CUoro^,7^emoxy-2-memylquinazoline was prepared from 2-amino-4,5- 
dimethoxy benzoic acid as follows: 

An mixture of 2-amino-4,5-dimethoxy benzoic acid (3.94 g; 20 mmol) and 
thioacetamide (2.25 g; 30 mmol) was heated at 140-145°C for 2.5 hours and then at 
155-160°C for 30 minutes. After cooling, the dark mass was treated with water (30 ml) 
and the mixture stirred for 1 hour. The precipitated solid was filtered off, washed with 
5% aqueous potassium bicarbonate and water, and dried in vacuo at 65°C. 
Crystallisation from acetic acid afforded ^hydroxy^J-tiimemoxy^-memylquir^line 
as pale grey plates (3.32 g, 76%) with mp 308-310°C (sublimes at 300°C); (Found C, 
59.88; H, 5.48; N. 12.49. Ci tHi2N 2 0 3 requires C, 60.00; H, 5.45; N, 12.73); tic (10% 
methanol in ethyl acetate) Rf 0.36. 

4-Hydxoxy^7-dimemoxy-2-memylquinazoline (1.10 g; 5.0 mmol), thionyl chloride 
(12.5 ml) and dimethylformamide (2 drops) were heated at reflux under nitrogen for 
7 5 hours. The mixture was evaporated to dryness and the pale yellow residue 
suspended in cold (-2°C) ethyl acetate (50 ml) and treated with cold (0°C) 5% aqueous 
potassium bicarbonate (30 ml). After stirring vigorously until no solid remained, the 
phases were separated and the organic layer dried over sodium sulphate, filtered and 
evaporated to give a pale yellow solid (1.10 g). Crystallisation from 30% cyclohexane- 
ethyl acetate gave the product (0.920 g; 77%) as fine cream needles with mp 175- 
177°C; (Found C, 5525; H, 4.76; N, 1 1.59. CnHi 1CIN2O2 requires C, 55.34; H, 4.61; 
N, 1 1.72); tic (ethyl acetate) Rf 0.40. 

The synthesis of other intermediates is described with the relevant examples. If an 
intermediate is commercially available the supplier name is given in backets. 

3- Phenoxyaniline and 4-phenoxyaniline are available from Aldrich. 

4- Benzyloxyaniline is available from Aldrich as the hydrochloride salt; this is treated 
with aqueous sodium hydrogen carbonate solution, and the mixture extracted with ethyl 
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acetate; the organic solution is dried (MgS04) and concentrated to give the free base as 
a brown solid, used without further purification. 

Examples 
Example 1 

4^-Phenoxv anilinnlquinoline hydrochloride 

4-Chloroquinoline (0.280g, 1.72 mmol) and 3-phenoxyaniline (0.3 17g, 1.72 mmol) 
were reacted in 2-propanol (8 ml) for 3 hours according to Procedure A. The yellow 
crystalline solid thus obtained was recrystallised from 2-propanol to give the 
product as yellow crystals with mp 2180C ; (Found: C, 71.67; H, 4.73 N, 824; CI, 
12.06. C21H16N20.1.15HC1 requires: C, 71.19; H, 4.88; N, 7.91; Ci, 11.51%); 5H 
[2H6>DMSO 10.85 (1H, br s, NH), 8.71 (1H, cL J 8, 2-H), 8.55 (1H, d, J 6.5, 8-H), 
8.00-8.06 (2H, m, 5-H, 7-H), 7.75-7.85 (1H, m, 6-H), 7.58 (IH, t, J 8, 5'-H), 7.45 
(2H, t, J 7.5, 3"-H, 5"-H), 7.01-7.30 (6H, m, 2'-H, 4'-H, 6'-H, 2"-H, 4"-H, 6"-H), 6.94 
(1H, d, J 8.5, 3-H); m/z (%) 313 (100, M+1+). 

Example 2 

6.7>Dimethnyv-4-n-phennxvaniltn o1quinoline hydrochloride 
4-Chloro-6,7-dimethoxyquinoline (OJOOg, 1.34 mmol) and 3-phenoxyaniline 
(0.322g, 1.74 mmol) were reacted in DMF (6 ml) for 4.5 hours at 140oC according 
to Procedure B. The product was thus obtained as a cream solid (0.360g, 66%) with 
mp 2480C ; (Found: C, 67.69; H, 5.22 N, 6.81. C23H20N2O3.HCI requires: C, 
67.70; H, 5.18; N, 6.86%); 6H pH6]-DMSO 10.75 (1H, br s, NH), 8.34 (1H, d, J 7, 
2-H), 8.19 (1H, s, 8-H), 7.50-7.58 (2H, m, 5-H, 5'-H), 7.39-7.49 (2H, t, J 8, 3"-H, 
5"-H), 6.95-7.30 (6H, m, 2 # -H, 4'-H, 6 ( -H, 2"-H, 4"-H, 6"-H), 6.83 (1H, d, J 8.5, 3- 
H), 4.02 and 3.99 (2 x 3H, 2 x s, 2 x OCH3); m/z (%) 373 (100, M+1+). 

Example 3 

4^Phenoxvani1mo^quinoline hydrochloride 

4-Chloroquinoline (0.1 lOg, 0.672 mmol) and 4-phenoxyaniline (0.125g, 0.675 
mmol) were reacted in 2-propanol (4 ml) for 2.5 hours according to Procedure B. 
The yellow crystalline solid thus obtained was dried at 6O0C to give the product 
(0.200g, 84%) with mp 216-2180C ; (Found: C, 71.21; H, 4.84 N, 7.66. 
C21H16N2O.HC1.0.3H2O requires: C, 71.20; H, 5.01; N, 7.91%); 5H pH6]-DMSO 
14.69 (1H, v br s, HC1), 1 1.01 (1H, br s, NH), 8.87 (1H, d, J 9, 2-H), 8.52 (1H, d, J 
8, 8-H), 7.98-8.19 (2H, m, 5-H, 7-H), 7.82 (1H, t, J 8, 6-H), 7.40-7.58 (4H, m, 2'-H, 
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6'-H, 3"-H, 5"-H), 7.08-7.27 (5H, m, 3'-H, 5'-H, 2"-H, 4"-H, 6"-H), 6.78 (1H, d, J 8, 

3- H); m/z (%) 3 12 (100, M+); vmax (KBr disc)/cm-l 1614, 1591, 1539, 1499, 1450, 
1244, 1223. 

Example 4 

6 7-nimetho w-4-f4-phennYvanilino , lquinoline hydrochloride 
6,7-Dimemoxy-4-chloroquinoline (0.150g, 0.671 mmol) and 4-phenoxyaniline 
(0.250g, 1.35 mmol) were reacted in 2-propanol (4 ml) for 1.5 hours according to 
Procedure B. The yellow crystalline solid thus obtained was dried at 6CK>C to give 
the product (0.210g, 74%) with mp 226-229<>C (decomp); (Found: C, 65.35; H, 5.02 
N, 6.53. C23H20N2O3.HC1.0.75H2O requires: C, 65.40; H, 5.37; N, 6.63%); 8H 
[2H61-DMSO 10.49 (1H, br s, NH), 8.31 (1H, d, J 7, 2-H), 8.11 (1H, s, 8-H), 7.39- 
7.50 (5H, m, 5-H, 2'-H, 6'-H, 3"-H, 5"-H), 7.13-7.25 (3H, m, 2"-H, 4"-H, 6"-H), 
7.09 (2H, d, J, 9, 3'-H, 5'-H), 6.70 (1H, d, J 7, 3-H), 3.99 and 3.97 (2 x 3H, 2 x s, 2 x 
OCH3); m/z (%) 372 (100, M+); v ma x (KBr disc)/cm-l 1603, 1504, 1487, 1471, 
1230. 

Example 5 

^l-Renrvloyvanilino^uinoline hydrochloride 

4- Chloroquinoline (0^280g, 1.72 mmol) and 3-benzyloxyaniline (0.33 8g, 1.72 
mmol) were reacted in 2-propanol (8 ml) for 3 hours according to Procedure B. 
Recrystallisadon from 2-propanol gave the product as a yellow crystalline solid 
(0.128g, 18%), with mp 237oC; (Found: C, 63.63; H, 4.38 N, 6.63; CI, 12.76. 
C22H18N20.1.5HC1.2H20 requires: C, 63.19; H, 5.86; N, 6.70; CI, 12.74%); 5H 
[2H6]-DMSO 10.94 (1H, br s, NH), 8.80 (1H, d, J 9, 8-H), 8.51 (1H, d, J 6, 2-H), 
7.97-8.15 (2H, m, 5-H, 7-H), 7.83 (1H t, J 7.5, 6-H), 7.30-7.60 (6H, m, 5*-H, 5 x 
PhH), 7.13-7.23 (3H, m, 2*-H, 4'-H, 6'-H), 6.34 (1H, d, J 6, 3-H), 5.19 (2H, s, CH2); 
m/z (%) 326 (99, M+), 91 (100). 

Example 6 

4-( , 4-Benzv1oxvanilino'>q iiinoline hydrochloride 

4-Chloroquinoline (O.lOOg, 0.611 mmol) and 4-benzyloxyaniIine (0.120g, 0.603 
mmol) were reacted in 2-propanol (4 ml) for 3 hour according to Procedure A. The 
yellow solid thus obtained was the product (O.I80g, 82%). A portion was 
recrystallised from hot 2-propanol to give a yellow crystalline solid with mp 250- 
2520C; (Found: C, 72.47; H, 5.35 N, 7.57. C22HI8N2O.HCI requires: C, 72.82; H, 
5.28; N, 7.72%); 5H (2H6]-DMSO 10.89 (1H, br s, NH), 8.79 (1H, d, J 9, 8-H), 
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8.49 (IH, d, J 7, 2-H), 7.99-8.13 (2H, m, 5-H, 7-H), 7.80 (IH, t, J 7.5, 6-H), 7.42- 
7.53 (7H, m, 2'-H, 6'-H, 5 x PhH), 7.22 (2H, d, J 9, 3'-H, 5'-H), 6.18 (IH, d, J 7, 3- 
H), 5.19 (2H, s, CH2); m/z (%) 326 (26, M+), 235 (100), 88 (39); vnmx (KBr 
discycnrl 1618, 1601, 1543, 1508, 1227. 

Example 7 

4^4-BenzvlQxvanilmoV6.7>dimethoxvquinoHn g fa^jxachloridg 
6,7-Dimethoxy-4-chloroquinoiine (0.500g, 2.24 mmol) and 4-benzyloxyaniline 
(0.450g, 2.26 mmol) were reacted in 2-propanol (10 ml) for 4 hours according to 
Procedure A, but TLC still showed remaining starting materials. Further 4- 
benzyioxy aniline (0.450g, 2.26 mmol) was added and the mixture was heated to 
reflux for 1 hour. The yellow crystalline solid thus obtained was dried at 60oC to 
give the product (0.290g, 31%) with mp 245-248<>C (decomp); (Found: C, 68.03; H, 
5.45 N, 6.57. C24H22N2O3.HCI requires: C, 68.16; H, 5.48; N, 6.62%); 8H [2H6]- 
DMSO 10.64 (IH, br s, NH), 8.30 (1H, d, J 6, 2-H), 8.18 (1H, s, 8-H), 7.30-7.55 
(8H, m, 5-H. 2'-H, 6'-H, 5 x PhH), 7.18 (2H, d, J, 9.5, 3'-H, 5'-H), 6.59 (1H, d, J 6, 

3- H), 5.19 (2H, s, CH2), 4.01 and 3.99 (2 x 3H, 2 x s, 2 x OCH3); m/z (%) 387 
(100, M+1+); v max (KBr disc)/cm-l 1508, 1232. 

Example fi 

5-Chloro-2-r2-methv1-4-( 4-auinolv1amino^phen v l]isoindol-1 3-dione hvdrochioride 

4- Chloroquinoline (0.380g, 2.33 mmol) and N-(4-amino-2-methylphenyl)-4- 
chlorophthalimide (0.668g, 2.33 mmol) were reacted in 2-propanol (16 ml) for 6 
hours according to Procedure B. The solid thus obtained was purified by column 
chromatography on silica, eluting with chloroform/methanol (9:1) to give the 
product as yellow crystals with mp 278oC; (Found: C, 64.20; H, 4.00 N, 9.11. 
C24HI6N3O2CLHCI requires: C, 64.01; H, 3.80; N, 9.33%); 5H pH6]-DMSO 9.10 
(IH, br s, NH), 8.55 (1H, d, J 5.5, 2"-H), 8.40 (1H, d, J 7.5, 8"-H), 7.88-8.10 (4H, m, 

3- H, 6-H, 7-H, 5"-H), 7.75 (1H, t, J 7.5, 7"-H), 7.59 (IH, t, 7.5, 6"-H), 7.30-7.45 
(3H, m, 3'-H, 5'-H, 6 f -H), 7.14 (IH, d, J 5.5, 3"-H), 2.15 (3H, s, CH3); m/z (%) 414 
(100,M+1+). 

Example 9 

5- Chloro-2-r4-f6.7-dimeth^^ 
hydrochloride 

4- Chloro-6,7-dimethoxyqtxinoline (0.300g, 1.34 mmol) and N-(4-amino-2- 
methylphenyl)-4-chlorophthalimide (0.499g, 1.74 mmol) were reacted in DMF (6 
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rf) for 4.5 hours « 140OC according to Procedure B. * ^J"" *" 
obLed as a white solid (0.1 85g. 27%). will, mp 2950C: (Found: C. 60.67; ft 4.06 
£ IX C26H20N3O4CU.1HC1 C 60.70; H. 3.9* ; K U»* ■ PW 

DMSO 10.54 (1H. br s, NH). 8.29 (1H. d. J 5.5, 2--H), 7.88-8.15 (4H, m. 3-H. 6-HL 
°h7-H). 7.40-7.52 (4H, m. 3'* 5'-H. 6-H. 5--H), 6.93 (IH, d, 3 5.5. r-H) 4.07 
and 4 04(2 x 3H.2xs.2xOCH3),224(3as.CH3,; m /z(%)473(100.M + ). 



4 l'/«-p fT i-TvinYvan i|jnfTV' 7 ~'" , * thvln '" nn ^ n< * tadindilaridfi nnfi free base 
4-Chloroquinaldine (4<hloro.2.mcthylquinoline) (Aldrich) (0.360g, 2.03 nunol) 
and^benzyloxyaniline (0.497g, 2.49 mmol) were reacted in 2-propanol (20 ml for 
48 hours according to Procedure B. The product was thus obtained as a yellow 
crystalline solid (0.738g, 94%), which decomposed above 270oC; 
H 5.49 N, 7.16. C23H20N2O.HC1.0.6H 2 O requires: C, 71.25; H, 5.77; ; N 7.23/,), 
6H (2H61-DMSO 10.57 (IH br s, NH), 8.70 (1H, d, J 9. 8-H). 8X>3 (IH 4 J 9. 5- 
H), 7.98 (IH, t, J 8.5, 7-H), 7.74 (1H t, J 8.5, 6-H), 7.49 ^ ^ 
7 30-7 46 (5H, m, 5 x PhH), 7.20 (2H, d, J 9, 3'-H, 5'-H), 6.5, (IH, s, 3-H), 5.18 
(2H, s, CH2). 2.59 (3H, s, 2-CH3); m/z (%) 340 (25, M+). 249 (100); Vmax (KBr 
discycm-1 1608, 1595, 1558, 1506, 1454. 

4K4-Benzylo X yamlino ) -2-methylqumoline hydrochloride (0.603g, 1.60 mmol) wa, 
tied with excess triethylamine. The resulting yellow slurry was paruoned 
between ethvl acetate and water, and the aqueous layer extracted w«h further emyl 
acetate. The combined organic extracts were dried (MgS0 4 ) and concentrated m 
vacuo to give the free base of the product as a yellow solid (0.530g, 80%) vath mp 
210-212OC; (Found: C, 81.02; H, 5.87 N, 8.11. «0N2O ^s C SU5; H 
5.92; N, 8.23%); 5H [2H 6 ]-DMSO 8.60 (IH br s, NH), 8.30 (IH, d J 9 8 H) WS 
(lH,d, J9,5-H),7.61 (1H,U 8, 7-H), 7.31-7.50 <&*™ 5 *™™«£ 
d, J 9, 2--H. 6-H), 7.08 (2H, d, J 9, 3'-H, 5"-H), 6.53 (IH, s, 3-H), 5 1 1 (2H, s, CH2) 
2.39 (3H, s, 2-CH3); m/z (%) 340 (18, W% 249 (100), 91 (22); (KBr 
disc)/cm-l 1585, 1510. 

Fixninplg U 

l^SeZ e*S-*-* (AMricn) (0.191,, 1* -* 
and 4-phenoxyaniline (0.222g, UO mmol) u«e reacmd in 2-propano. ( 0 ml) or 

(0 341g 87%), with mp 208-210OC; (Found: C. 73.07; H. 5.39 N, 7.67. 
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C22H18N20.HC1 requires: C, 72.82; H, 5.28; N, 7.72%); 5H pH6]-DMSO 10.68 
(1H, br s, NH), 8.73 (1H, d, J 9, 8-H), 8.05 (1H, d, J 8.5, 5-H), 7.98 (1H, t, J 8, 7-H), 
7.74 (1H, t, J 8.5, 6-H), 7.40-7.50 (4H, m, 2'-H, 6'-H, 3"-H, 5"-H), 7.14-7.23 (3H, 
m, 2"-H, 4"-H, 6"-H), 7.12 (2H, d, J 9, 3'-H, 5'-H), 6.69 (IH, s, 3-H), 2.63 (3H, s, 2- 
CH3); m/z (%) 326 (100, M+); vmax (KBr disc)/cm-l 1599, 1487, 1221. 

Example 12 

4^4-Benzvl oxvphenoxv>quinazoline 

4-Chloroquinazoline (0.1 65g, LOO mmol), 4-benzyloxyphenol (0.240g, 1.20 mmol) 
and potassium carbonate (0.1 66g, 1.20 mmol) were stirred in acetone (5 ml) and 
heated to reflux for 4 hours, and then left to stand overnight The reaction mixture 
was filtered, and the filtrate concentrated. Column chromatography on silica, 
eluting with ethyl acetate/petrol (gradient eiution, 20% - 50%), gave the product as 
a white crystalline solid (0.294g, 90%), with mp 104-106oC; (Found: C, 76.70; H, 
4.95 N, 8.29. C21H16N2O2 requires: C, 76.81; H, 4.91; N, 8.53%); 8H [2H6]- 
DMSO 8.71 (1H, s, 2-H), 8.38 (1H, d, J 9, 8-H), 7.96-8.08 (2H, m, 5-H, 7-H), 7.79 
(1H, t, J 7, 6-H), 7.50 (2H, d, J 7, 2"-H, 6"-H), 7.44 (2H, t, J 7.5, 3"-H, 5"-H), 7.35 
(1H, t, J 7.5, 4 W -H), 7.28 (2H, d, J 10, 2'-H, 6'-H), 7.13 (2H, d, J 9.5, 3'-H, 5'-H), 
5.15 (2H, s, CH2); m/z (%) 328 (66, M+), 129 (75), 102 (74), 91 (100); v max (KBr 
disc)/cm-l 1508, 1491, 1385, 1203. 

Example 13 

4^4^Ben2vloyvphenoxvV 6 7-dimethoxvquinazoline 

4-CmoitH6 ? 7-dimethoxyquinazoline (0.225g, 1.00 mmol), 4-benzyloxyphenol 
(0.240g, 1.20 mmol) and potassium carbonate (0.1 60g, 1.16 mmol) were stirred in 
acetone (10 ml) and heated to reflux for 8 hours, and then left to stand overnight 
Further 4-benzyloxyphenol (0.1 OOg, 0.50 mmol) and potassium carbonate (0.075g, 
0.54 mmol) were added and the mixture heated to reflux for a further 8 hours and 
again left at room temperature overnight The reaction mixture was filtered, and 
the filtrate concentrated. Column chromatography on silica, eluting with ethyl 
acetate/petrol (gradient eiution, 25% - 75%), followed by recrystallisation from 
ethyl acetate gave the product as a white crystalline solid (0.355g, 91%), with mp 
176-178oC; (Found: C, 71.03; H, 5.28 N, 7,11. C23H20N2O4 requires: C, 71.12; H, 
5.19; N, 7.21%); 5H pH6]-DMSO 8.76 (1H, s, 2-H), 7.78 (1H, s, 8-H), 7.69-7.75 
(2H, m, 2"-H, 6"-H), 7.54-7.68 (4H, m, 5-H, 3"-H, 4"-H, 5"-H), 7.45 (2H, d, J 9, 2'- 
H, 6'-H), 7.30 (2H, d, J 9, 3'-H, 5'-H), 5.37 (2H, s, CH 2 ), 4.21 and 4.19 (2 x 3H, 2 x 
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St 2x 0CH3); m/z (%) 388 (92, M+) f 189 (100); vmax (KBr disc)/cm-l 1506, 1381, 
1234, 1207. 

Example H 

4-[r4^Ren7vl mPrcnpto>nh(>nowlQUinazoline 

4-Hydroxythiophenol (2.66g, 21.08 mmol), potassium carbonate (3.205g, 23.19 
mmol) and benzyl bromide (2.5 ml 3.60g, 21.02 mmol) were dissolved in acetone 
under a nitrogen atmosphere, heated to reflux with stirring for 3 hours, and then 
stirred at room temperature overnight The mixture was filtered to remove 
inorganics, washing with excess DCM, and the filtrate and washings concentrated in 
vacuo. Column chromatography on silica, eluting with ethyl acetate/toluene 
(gradient elution, 5% -10%), gave 4-benzylmercaptophenol as a cream solid 
(3.32g, 73%). Recrystallisation of a portion from ether/petrol gave cream crystals 
with mp 100-102OC; (Found: C, 72.33; H, 5.53. C13H12OS requires: C, 72.19; H, 
5.59%); 8H [2H6]-DMSO 9.42 (1H, br s, O-H), 7.10-7.28 (7H, m, 3-H, 5-H, 5 x 
PhH), 6.69 (2H, d, J 9, 2-H, 6-H), 4.02 (2H, s. CH2); m/z (%) 216 (43, M+), 91 
(100); vmax (KBr disc)/cm-l 1495, 1257, 818. 

4-ChloroquinazoIine (0.166g, 1.01 mmol), 4-benzylmercaptophenol (0.238g, 1.10 
mmol) and potassium carbonate (0.1 54g, 1.10 mmol) were stirred in acetone (10 ml) 
under a nitrogen atmosphere, and heated to reflux for a total of 12 hours. The 
reaction mixture was filtered, washing with excess acetone, and the combined 
filtrate and washings concentrated to a yellow solid. Column chromatography on 
silica, eluting with ethyl acetate/petrol (gradient elution, 20% - 25%), gave the 
product as a cream solid (0.285g, 82%). Recrystallisation of a portion from ethyl 
acetate/petrol gave a white crystalline solid with mp 148-149oC; (Found: C, 73.02; 
H, 4.66 N, 7.98. C21H16N2OS requires: C, 73.23; H, 4.68; N, 8.13%); 5H pH6]- 
DMSO 8.72 (1H, s, 2-H), 838 (IH, d, J 9, 8-H), 7.95-8.09 (2H, m, 5-H, 7-H), 7.79 
(1H, t, J 8, 6-H), 7.47 (2H, d. J 7, 3'-H, 5'-H), 7.22-7.42 (7H, m, 2'-H, 6'-H, 5 x 
PhH), 4.28 (2H, s, CH2); m/z (%) 344 (56, M+), 91 (100); vmax (KBr disc)/cm-l 
1485, 1375. 

Example 15 

4-[r4-Benzv1mereapto > lp hpnnYvV6.7-dtmethoyvquinazoline 

4-Chloro-6,7-dimethoxyquinazoIine (&225g, 1.00 mmol), 4-ben2ylmercaptophenol 
(0.240g, 1.11 mmol) and potassium carbonate (0.1 52g, 1.10 mmol) were stirred in 
acetone (10 ml) under a nitrogen atmosphere, and heated to reflux for a total of 16 
hours. Tic showed remaining quinazoline and phenolic starting materials so further 
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potassium carbonate (0.04g, 0.30 mmol) was added and the mixture heated to reflux 
for a further 7 hours. The reaction mixture was filtered, washing with excess 
acetone, and the combined filtrate and washings concentrated to a white solid 
Column chromatography on silica, eluting with ethyl acetate/petrol (gradient 
elutioru 75% - 90%), gave the product as a white solid (0.334g, 83%). 
Recrystallisation from ethyl acetate gave a white crystalline solid with mp 125- 
1270C; (Found: C, 68.09; H, 4.86 N, 6.90. C23H20N2O3S requires: C, 68.30; H, 
4.98; N, 6.93%); 5H [2H6]-DMSO 8.55 (1H, s, 2-H), 7.54 (1H, s, 8-H), 7.46 (2H, d, 
J 9, 3'-H, 5«-H), 7.20-7.40 (8H, m, 5-H, 2'-H, 6'-H, 5 x PhH), 4.27 (2H, s, CH2), 
3.98 and 4.00 (2 x 3H, 2 x s, 2 x OCH3); m/z (%) 404 (20, M+), 91 (100); vmax 
(KBrdisc)/cm-i 1500, 1418,1337,1232, 1213. 

Example 16 

4-f4>Benzvloxvnhenvlmercapto^quina7o1in g 

4-Hydroxythiophenol (0.66g, 5.23 mmol) was dissolved in acetonitrile (10 ml) with 
stirring and treated with iron (III)chloride (0.85g, 5.24 mmol), added as a 
suspension in acetonitrile (6 ml). The flask was then evacuated and flushed with 
nitrogen, and a nitrogen atmosphere maintained. Tributyl tin methoxide (1.5 ml, 
1.67g, 5.21 mmol) was added dropwise via syringe, causing a gradual darkening of 
the solution, which was then stirred at room temperature overnight. The mixture 
was partioned between ethyl acetate and brine, and the latter layer extracted further 
(x2) with ethyl acetate. The combined organic solutions were dried (MgS04), and 
concentrated in vacuo to an orange oil. Column chromatography on silica, eluting 
with ethyl acetate/petrol (gradient elution, 20% - 50%), gave bis(4- 
hydroxyphenyI)disulphide contaminated with ca. 17% tributyl tin chloride, as a pale 
pink solid (0.703g of mixture, ca. 85% yield of disulphide); 8H [2H6]-DMSO 9.73 
(2H, s, 2 x OH), 7.29 (4H, d, J 9, 2 x 2-H, 2 x 6-H), 6.76 (2H, d, J 9, 2 x 3-H, 2x5- 
H), 1.55-1.67 (1.1H, m, 3 x SnCH2), 1.28-1.39 (UH, m, 3 x SnCH2CH2), 1.08- 
1.18 (UH, m, 3 x SnCH2CH2CH2), 0.89 (1.7H, t, J 8, 3 x CH3); m/z (%) 250 (72, 
M+), 125 (100); v ma x(KBrdisc)/cm-l 3323, 1585, 1493, 1223. 
Bis(4-hydroxyphenyI)disulphide (containing tin impurity) (0.684g, ca. 0.57g of 
disulphide, 2.28 mmol) and potassium carbonate (0.69 Ig, 5.00 mmol) were 
suspended in acetone under a nitrogen atmosphere, and stirred for 15 min at room 
temperature. Benzyl bromide (0.6 ml, 0.86g, 5.04 mmol) was then added and the 
mixture was heated to reflux for 5 hours, by which point tic showed no remaining 
starting material. After standing overnight at room temperature, the mixture was 
filtered to remove inorganics, washing with excess acetone. The combined filtrate 
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and washings were concentrated to a cream solid. Column chromatography on 
silica, eluting with toluene/petrol (gradient elution, 10% - 70%), gave bis(4- 
benzyloxyphenyl)disulphide as a white solid (0.936g, 95%). A portion was 
recrystallised from tolene/petrol to give white crystals with mp 98-lOOoC; 5H 
[2H61-DMSO 7.28-7.50 (14H, m, 2 x 3-H, 2 x 5-H, 10 x PhH), 7.02 (4H, d, J 9, 2 x 
2-H, 2 x 6-H), 5.10 (4H, s,2x CH2); m/z (%) 430 (33, M+), 91 (100); vmax (KBr 
disc)/cm-l 1599, 1493, 1242, 827; (Found: M+ 430.1061, C26H22C-N2S2 requires 
430.1061). 

Bis(4-benzyloxyphenyl)disulphide (0.l29g, 0.30 mraol) was dissolved in freshly 
distilled THF (3 ml) with stirring under a nitrogen atmosphere. Lithium tri-tert- 
butoxyaluminohydride (1.0 molar in THF, 0.6 ml, 0.6 mmol) was added via syringe 
and the mixture was stirred at room temperature for 24 hours. The sulphide could 
not be isolated due to atmospheric re-oxidation. Therefore, further lithium tri-tert- 
butoxyaluminohydride (1.0 molar in THF, 0.6 ml. 0.6 mmol) was added, the 
mixture was stirred at room temperature for one hour, and then 4-chloroquinazoline 
(0.099g, 0.601 mmol) was added. The mixture was heated to reflux for a total of 1.5 
hours, by which time tic showed no remaining 4-chloroquinazoline. The mixture 
was partitioned between ethyl acetate and brine, and the aqueous extracted with 
further ethyl acetate (x 2) and DCM (x 2). The combined organic extracts were 
dried (MgS04), and concentrated in vacuo to an yellow gum. Column 
chromatography on silica, eluting with ethyl acetate/petrol (gradient elution, 10% - 
20%), gave recovered disulphide starting material (0.041g, 32%), and the desired 
product, 4-(4-benzyloxyphenylmercapto)qirinazoline. as a white solid (0.119g, 
58%), with mp 132-1340C; (Found: C, 73.02; H, 4.68 N, 7.93. C2lHl6N20S 
requires: C, 73.23; H, 4.68; N, 8.13%); SH [2H6]-DMSO 8.82 (1H, s, 2-H), 8.24 
(1H, d, J 8.5, 8-H), 7.94-8.06 (2H, m, 5-H, 7-H), 7.79 (IH, t, J 8.5), 7.58 (2H, d, J 9, 
2'-H, 6'-H), 7.49 (2H, d, J 8, 2"-H, 6"-H), 7.42 (2H, t, J 8, 3«-H, 5»-H), 7.32-7.39 
(1H, m, 4"-H), 7.17 (2H, d, J 9, 3'-H, 5'-H), 5.19 (2H, s, CH 2 ); m/z (%) 344 (94, 
M+), 253 (72), 129 (67), 102 (63), 91 (100); vmax (KBr disc)/cm-l 1485, 1321, 
1244. 

Example 17 

4-r4-Ren;vlr>vvph < -nvlmeT l^r tn ^ 7 - d ' mffthoxvnu ' naZQling 
Bis(4-benzyloxyphenyl)disulphide (0.215g, 0.499 mmol) was dissolved in freshly 
distilled THF (5 ml) with stirring under a nitrogen atmosphere. Lithium tri-tert- 
butoxyaluminohydride (1.0 molar in THF, 12 mU 12 mmol) was added via syringe 
and the mixture was stirred at room temperature for 3 hours. Further THF (5 ml) 
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and 4-chloro-6,7-dimethoxyquinazoline (0.224g, 0.997 mmol) were added, and the 
mixture was heated to reflux for a total of 3 hours, and then left at room temperature 
overnight Tic showed remaining disulphide and chloroquinazoline starting 
materials, so further lithium tri-tert-butoxyaluminohydride (1.0 molar in THF, 0.5 
ml, 0.5 mmol) was added and the mixture stirred at room temperature for 1.5 hours. 
It was then heated to reflux for a further three hours, by which time tic showed no 
remaining starting materials. The mixture was partitioned between ethyl acetate and 
brine, and the aqueous extracted with further ethyl acetate (x 2). The combined 
organic extracts were dried (MgS04), and concentrated in vacuo to a white solid. 
Column chromatography on silica, eluting with ethyl acetate/petrol (gradient 
elution, 20% - 90%), gave the desired product as a white crystalline solid (0.349g, 
86%), with mp 175-1770C; (Found: C, 68.62; H, 4.89 N, 6.63. C23H20N2O3S 
requires: C, 68.30; H, 4.98; N, 6.93%); 8H pH6]-DMSO 8.65 (1H, s, 2-H), 7.30- 
7.58 (9H, m, 5-H, 8-H, 2'-H, 6'-H, 5 x PhH), 7.24 (2H, d, J 9, 3'-H, 5 f -H), 5.19 (2H, 
s, CH2), 3.98 (6H, s, 2 x CH3O); m/z (%) 404 (72, M+), 313 (46), 91 (100); vmax 
(KBrdisc)/cm-l 1508, 1244, 1163. 

Example 1 8 

4-f4-Benzvloxvben7vloxv^quina^oline 

4-Benzyloxybenzyi alcohol (0.214g, 1.00 mmol) and sodium hydride (60% 
dispersion on mineral oil, 0.044g, ca.0.026g of NaH, 1.1 mmol) were suspended in 
freshly distilled THF (10 ml) under a nitrogen atmosphere and stirred at room 
temperature for 1.5 hours. 4-Chloroquinazoline (0.181g, 1.10 mmol) was added 
and the mixture was heated to reflux for 8 hours. TLC indicated that there was still 
benzyl alcohol present, so further sodium hydride (0.020g, ca. 0.0 12g of NaH, 0.5 
mmol) was added and the mixture was heated to reflux for 3 hours more. The 
reaction mixture was filtered, washing with excess acetone, and the filtrate 
concentrated to a yellow solid. Column chromatography on silica, eluting with 
ethyl acetate/petrol (gradient elution, 10% - 25%), gave the product (0.1 80g, 53%). 
Recrystallisation of a portion from ethyl acetate gave a white crystalline solid with 
mp 85-870C; (Found: C, 77.40; H, 5.39 N, 7.97. C22H18N2O2 requires: C, 77.19; 
H, 5.30; N, 8.18%); 8H pH6]-DMSO 8.81 (1H, s, 2-H), 8.16 (1H, d, J 8, 8-H), 
7.82-8.00 (2H, m, 5-H, 7-H), 7.68 (1H, t, J 7.5, 6-H), 7.25-7.55 (7H, m, 2'-H, 6'-H, 5 
x PhH), 7.05 (2H, d, J 9, 3 f -H, 5'-H), 5.59 (2H, s, QuinOCH2), 5.12 (2H, s, 
PhCH20); m/z (%) 342 (68, M+), 197 (76), 91 (100); vmax (KBr disc)/cnrl 1572, 
1495, 1414, 1346, 1240, 1232. 
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pvainple 19 

4 ^4 r ^nrvlnx Y ^^ l " yvV67 ^ im '- Thovvn " inaZ0ling 

4-Benzyloxybenzyl alcohol (0.129g, 0.60 ramol) and sodium hydride (60% 
dispersion on mineral oil. 0.024g, ca.0.014g of NaH, 0.60 mmol) were suspended in 
freshly distilled THF (5 ml) under a nitrogen atmosphere and stirred at room 
temperature for 45 min. 4-CWoro-6,7-dimemoxyquinazoline (O.U2g, 0.498 mmol) 
was added stirring continued for 22 hours. TLC indicated that there was still 
chloroquinazoline starting material present, so further sodium hydride (0.020g, ca. 
0.0 12g of NaH, 0.5 mmol) was added and stirring continued at room temperature for 
48 hours. The'reaction mixture was filtered, washing with excess ethyl acetate, and 
the filtrate concentrated to a cream solid. Column chromatography on silica, eluting 
with ethyl acetate/petrol (gradient elutioa, 20% - 80%), followed by 
recrystallisation from ethyl acetate gave the product as a pink crystalline solid 
(0 176g 88%) with mp 147-1480C; (Found: C, 71.65; H, 5.58 N. 6.95. 
C24H22N204 requires: C, 71.63; H, 3 Jl; H. 6.96%); 8H pH 6 ]-DMSO 8.65 (IH, 
s, 2-H), 7.29-7.52 (9H. m, 5-H, 8-H, 2'-H, 6'-H. 5 x PhH), 7.05 (2H, d, J 9. 3'-H. 5'- 
H), 5.58 (2H, s, QuinOCH2), 5.13 (2H, s, PhCH 2 0)3.95 and 3.89 (2 x 3H, 2 x s, 2 x 
CH30); m/z (%) 402 (68, M+), 91 (100); v max (KBr discycm-1 1508, 1425. 1242, 
1219. 

Example 20 

fiT-DimethrfVY-^^P^^r nnxYhr" 7 ^ 13 " 11 '" 0 ^"'" 3201 '^ 

Lithium aluminium hydride (0.080g, 2.10 mmol) was added portionwise to dry ether 
(25 ml) with stirring under a nitrogen atmosphere. The grey suspension was cooled 
using an ice-water bath and 4-phenoxybenzonitrile (Apin) (0.20g, 1.02 mmol) was 
added. Stirring was continued overnight, with the mixture being allowed to warm to 
room temperature. TLC indicated that the reduction had not occurred, so the 
mixture was heated to reflux for 2 hours, and then allowed to cool. The mixture was 
diluted with ether, and allowed to settle. A yellow solution was decanted and 
carefully treated with water to give a yellow solid, which was collected by filtration. 
This was washed with hot methanol to leave 4-phenoxybenzylamine as an off-white 
solid (0.175g, 86%), which was not fully characterised due to instability; m/z (%) 
199 (82, M-1+), 183 (92), 77 (100). The reaction was repeated to obtain further 
product for use in the following step. 

4-CWoro-6,7-dimemoxyquinazoline (0200g, 0.89 mmol) and 4- 
phenoxybenzylamine (0.200g, 1.01 mmol) (added batchwise) were reacted in 
methanol (30 ml) for 6.5 hours according to Procedure A, under a nitrogen 
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atmosphere. The reaction mixture was concentrated to give a yellow oil, which was 
treated with triethylamine and pardoned between water and ethyl acetate. The ethyl 
acetate extract was dried (MgS04) and concentrated to a pale yellow solid. Column 
chromatography on silica, eluting with methanol/chloroform (5%), gave the free 
base of the product as a pale yellow solid (0.070g). This was dissolved in acetone 
and treated with ethereal HC1 solution to give the desired hydrochloride salt as a 
cream solid (0.070g, 18%) mp 250-252°C; (Found: C, 64.51; H, 5.24 N, 9.72. 
C23H21N3O3.HCI. 0.2H2O requires: C, 64.62; H, 5.28; N, 9.72%); 5H [2H6J- 
DMSO 10.59 (1H, br t, J 5.5, NH), 8.78 (1H, s, 2-H), 8.16 (1H, s, 8-H), 7.45 (2H, d, 
J 9, 2'-H, 6'-H), 7.38 (2H, t, J 9, 3"-H, 5 M -H), 7.32 (1H, s, 5-H), 7.12 (1H, t, J 8, 4"- 
H), 6.98 (4H, d, J 9, 3'-H, 5'-H, 2"-H, 6"-H), 4.91 (2H, d, J 7, QuinNHOfc), 3.99 
(6H, s, 2 x CH3O); m/z (%) 387 (100); vmax (KBr disc)/cm-l 1634, 1591, 1578, 
1508, 1489, 1244. 

Example 21 

ej-Dimethoxv^-fj-nhenoxYanilinotouinaTrolin ehvdrochloriHe 
4-Chloro-6,7-dimethoxyquinazoline (0.090 g; 0.40 mraol) and 3-phenoxyaniline (0.074 
g; 0.40 mmol) were reacted in 2-propanol (3 ml) for 65 minutes according to Procedure 
B. The product was thus obtained as pale cream prisms (0.151 g, 92%) with mp 253- 
255°C; (Found C, 63.99; H, 4.88; N, 10.08; C22H19N3O3.HCI.O.25H2O requires C, 
63.77; H, 4.95; N, 10.14); Uc (ethyl acetate) Rf 0.27; 6H [2H6]-DMSO 11.26 (1H, br s, 
NH), 8.80 (1H, s, 2-H), 8.30 (1H, s, 8-H), 7.31-7.61 (7H, m, 5-H, 2'-H, 5'-H, 6-H, 3"-H. 
4"-H, 5"-H), 7. 1 7 (1H, t, J 7, 4"-H), 7.09 (2H, d, J 9, 2"-H, 6"-H), 4.04 and 3.98 (2 x 3H, 
2 x s, 2 x OCH3); m/z (%) 374 (100, M+1+). 

Fyamplfl 22 

4-(Phenoxvanilino , >auinazoline hydrochloride 

4-Chloroquinazoline (0.10 g, 0.61 mmol) and 4-phenoxyaniline (0.14 g, 0.73 mmol) 
were reacted in 2-propanol (15 ml) for 15 minutes according to Procedure B. The 
pale cream yellow solid thus obtained was 4-(phenoxyanilino)quinazoIine 
hydrochloride (0.18 g, 84%), mp 275-277 °C; (Found: C, 68.26; H, 4.56; N, 1 1.84. 
C20H15N3O.HCI.O.IH2O requires: C, 68.32; H, 4.64; N, 11.95%); 5H pH6]- 
DMSO 1 1.75 (1H, br s, NH), 9.01 (1H, d, J 9, 8-H), 8.95 (1H, s, 2-H), 8.19 (1H, t, J 
9, 6-H), 8.08 (1H, d, J 9, 5-H), 7.93 (1H, t, J 9, 7-H), 7.85 (2H, d, J 9, 2'-H, 6'-H), 
7.50 (2H, t, J 9, 3"-H, 5"-H), 7.26 (1H, t, J 9, 4"-H), 7.21 (2H, d, J 9, 3'-H, 5'-H), 
7.15 (2H, d, J 9, 2"-H, 6"-H); m/z (%) 314 (100, M+1+), 248 (100); vmax (KBr 
disc)/cm-l 1632, 1614, 1566, 1506, 1489, 1435, 1239, 1219. 
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Fvample 23 

fi y.nim^thnyv-^^phenn^ Y 3 " 1 "" 0 ^'"^ 701 '^ hydrochloride 
4-Chloro-6,7-dim e ihoxyquinazolinc (0.150g, 0.668 mmol) and 4-phenoxyaniline 
(0.185g, 0.675 ramol) were reacted in 2-propanol (4 ml) for 3 hours according to 
Procedure B. The yellow crystalline solid thus obtained was dried in vacuo at 60oC 
to give the product with mp 229-2350C (decomp); (Found: C, 61.84; H, 5.02 N, 
9.73. C22H19N303-HCI.H20 requires: C, 61.75; H, 5.18; N, 9.82%); 8H [2H6]- 
DMSO 1 1.37 (1H, br s, NH), 8.79 (1H, s, 2-H), 8.32 (1H, s, 8-H), 7.71 (2H, d, J 9, 
2'-H, 6'-H), 7.44 (2H, d, J 8.5, 3"-H, 5"-H), 7.39 (1H, s, 5-H), 7.03-7.20 (5H, m, 3'. 
H, 5-H. 2"-H, 4"-H, 6"-H), 4.01 and 3.99 (2 x 3H, 2 x s, 2 x OCH3); m/z (%) 373 
(95, M+), 372 (100); Vma x(KBr discycm-1 1633, 1570, 1514, 1504, 1437, 1228. 

Example 24 

4^^.Bffny v lnyV a " innn ^1linf* 7 " linehvdrochloridg 

4-Chloroquinazoline (O.lOOg, 0.608 mmol) and 3-benzyloxyaniline (0.120g, 0.602 
mmol) were reacted in 2-propanol (4 ml) for 2 hours according to Procedure B. The 
yellow solid thus obtained was dried at 60oC to give the product (0.183g, 84%) with 
mp 205-207OC; (Found: C, 69.24; H, 5.01 N, 11.44. C21H17N3O.HCI requires: C, 
69 y>- H,4.99;N, 11.55%); 8H pH6]-DMSO 11.63 (lH,brs,NH), 8.89-8.99 (2H, 
m 2-H. 8-H), 8.14 (1H, t, J 8. 7-H), 8.00 (1H, d, J 8.5, 5-H), 7.89 (IH, t, J 8, 6-H). 
7.30-7.54 (8H, m, 2'-H, 5'-H, 6-H, 5 x PhH), 7.01 (1H, dt, J 9, 2, 4'-H), 5.19 (2H, s, 
CH2); m/z (%) 328 (100, M+1+); v m ax (KBr disc)/cm-l 1632, 1562. 1373. 

F.yamnlg 25 

4-f4-RffnTvl Q XYaninno'>qiiina^ linff hydrochloride 

4-Chloroquinazoline (0.500g, 3.00 mmol) and 4-benzyloxyaniline (0.600g, 3.0 
mmol) were reacted in 2-propanol (10 ml) for 1 hour according to Procedure A. The 
yellow solid thus obtained was the product (0.850g, 75%). A pomon was 
recrystallised from hot 2-propanol to give a yellow crystalline solid with mp 200- 
203OC; (Found: C, 66.32; H, 4.94 N, 10.77. C 2 lHl7N3O.HC1.0.9H 2 O requires: C, 
66.36; H, 5.25; N, 11.06%); 6H pH 6 ]-DMSO 11.59 (IH, br s, NH), 8.80-8.90 (2H, 
m, 2-H, 8-H), 8.12 (IH, t, J 8, 7-H), 7.82-7.99 (2H, m, 5-H, 6-H), 7.66 (2H, d, J 9, 
2'-H, 6'-H), 7.30-7.55 (5H, m, 5 x PhH), 7.16 (2H, d, J 9, 3'-H, 5'-H), 5.19 (2H, s, 
CH2); m/z (%) 328 (100, M+1+); v max (KBr disc)/cm-l 1632, 1612, 1564, 1510, 
1375. 
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Example 26 

4^4-Ren7vlnyvanilino1-6 7-dimethox vquina7oline hydrochloride 
4-ChIoro-6,7-dimethoxyquinazoline (0.7l0g, 3.16 ramol) and 4-benzyloxyaniline 
(l.lOg, 5.52 mmol) were reacted in 2-propanol (25 ml) for 15 minutes according to 
Procedure B. The pale yellow crystalline solid thus obtained was dried in vacuo at 
60OC to give the product (1.32g, 97%) with mp 253-2550C (decomp); (Found: C, 
64.10; H, 5.21 N, 9.53. C23H2iN3O3.HCLO.4H2O requires: C, 64.08; H, 5.33; N, 
9.75%); 5H [2H6]-DMSO 11.43 (1H, br s, NH), 8.79 (1H, s, 2-H), 8.41 (1H, s, 8- 
H), 7.68 (2H, d, J 9, 2'-H, 6*-H), 7.38-7.58 (6H, m, 5-H, 5 x PhH), 7.19 (2H, d, J 9, 
3'-H, 5'-H), 5.23 (2H, s, PhCH2), 4.09 and 4.07 (2 x 3H, 2 x s, 2 x OCH3); m/z (%) 
387 (85, M+), 296 (100), 91 (100); vmax (KBr disc)/cm-l 1632, 1572, 1512, 1435, 
1234. 

Example 27 

4-r4-Renzvlnyvani1inoVfi 7-dimethvlq iiina7:oline hydrochloride 
6,7-Dimethyl-4-chloroquinazoIine (0.200g, 1.04 mmol) and 4-benzyloxyaniline 
(0.200g, 1.00 mmol) were dissolved in 2-propanol (5 ml) for 5 min according to 
Procedure B. The yellow crystalline solid thus obtained was dried at 60°C to give 
the product (0.355g, 89%) ; (Found: C, 68.91; H, 5.51 N, 10.23. 
C23H21N3O.HC1.0.5H2O requires: C, 68.91; H, 5.78; N, 10.48%); 8H [2H6]- 
DMSO 1 1.56 (1H, br s, NH), 8.80 and 8.77 (2 x 1H, 2 x s, 2-H and 8-H), 7.74 (1H 
s, 5-H), 7.68 (2H, d, J 10, 2'-H, 6'-H), 7.30-7.51 (5H, m, 5 x PhH), 7.12 (2H, d, J, 
10, 3'-H, 5'-H), 5.18 (2H, s, PhCH2). 2.50 and 2.49 (2 x 3H 2 x s, 2 x CH3); m/z 
(%) 356 (100, M+1+); vmax (KBr disc)/cm-l 1616, 1568, 1510, 1439, 1373, 1244. 

Example 28 

6.7-Dimethy1-4-C4-phep nwanilino'>quinazoHne hydrochloride 

4-CWoro-6,7-dimemylquinazoline (0.150g, 0.78mmol) and 4-phenoxyaniline (0.150g, 
0.81mmol) were reacted in 2-propanol (6ml) according to Procedure B. The product 
was obtained as a yellow solid (0.240g, 81%), with mp 231-232°C; (Found: C, 69.18; 
H, 5.20; N, 11.04. C22H19N3O.HCI .0.2H 2 O requires C, 69.27; H, 5.39; N, 11.04%); 
5H [2H6] -DMSO 11.52 (1H, b, NH), 8.85 (1H, s, 2-H), 8.77 (1H, s, 5-H), 7.74 (3H, m, 
8-H, 2'-H, 6'-H), 7.40 (2H, t, 2xPh-H), 7.23-7.02 (5H, m, 3'-H, 5'-H, 3xPh-H); m/z 342 
(M+1+); vmax (KBr disc)/cm-l i6 39, 1616. 



Example 29 

4-f4-BenzvlnYvanilinoV5 -mpthf > xvouinazoline hydrochloride 
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4-Chloro-5-methoxyquinazoline (0.200g, 1.03 mmol) and 4-benzyloxyaniline 
(0.220g, 1.10 mmol) were reacted in 2-propanol (6 ml) for 15 mins according to 
Procedure B. The product was thus obtained as a yellow crystalline solid (0.350g, 
83%) with mp 161-1650C; (Found: C, 64.45; H, 5.23 N, 1025. 
C22H19N3O2.HC1.0.9H2O requires: C, 64.43; H, 5.36; N, 10.25%); 6H [2H6]- 
DMSO 10.89 (1H, br s, NH), 8.74 (1H, s, 2-H), 8.01 (1H, s, 8-H), 7.30-7.60 (9H, 
m, 6-H, 7-H 2'-H, 6'-H, 5 x PhH), 7.12 (2H, d, J 9, 3*-H, 5'-H), 5.19 (2H, s, CH2), 
4.13 (3H. s, OCH3); m/z (%) 357 (18, M+), 266 (100); v max (KBr disc)/cm-l 1626, 
1506. 

Example 30 

4-< - 4-Ren7v1nxvanilinoV6-methoxvq iiina7:oline hydrochloride 
4-Chloro-6-methoxyquinazoline (O.lOOg, 0.514 mmol) and 4-benzyloxyaniline 
(0.1 OOg, 0.502 mmol) were reacted in 2-propanol (5 ml) for 15 mins according to 
Procedure B. The product was thus obtained as a yellow solid (0.1 97g, 99%) with 
mp 238-2410C; (Found: C, 66.93; H, 5.05 N, 10.60. C22H19N3O2.HCI requires: C, 
67.09; H, 5.12; N, 10.67%); 6H [2H6]-DMSO 11.56 (1H, br s, NH), 8.75 (1H, s, 2- 
H), 8.39 (1H, s, 5-H), 7.94 (1H, d, J 9. 8-H), 7.71 (1H, d, J 9, 7-H), 7.68 (2H, d, J 9, 
2'-H, 6'-H), 7.30-7.52 (5H, m, 5 x PhH), 7.14 (2H, d, J 9, 3'-H, 5"-H), 5.19 (2H, s, 
CH2), 4.01 (3H, s, OCH3); m/z (%) 357 (26, M+), 266 (100); vmax (KBr disc)/cm- 
1 1560. 

Example 31 

fi-Acetoxv-^U-henzvlnyvanilinoVii ninaTnline hydrochloride 

6-Acetoxy-4-chJoroquinazoline (0.600g, 2.7mmol) and 4-benzyloxyaniline (0.450g, 
2.3mmol) were reacted in 2-propanol (25ml) according to Procedure B for 20 minutes, 
to give the product as a yellow solid (0.800g, 84%), with mp 206-209°C; (Found: C, 
62.99; H, 5.06; N, 9.25. C23Hi9N3O3.HCLO.9H2O requires C, 63.04; H, 5.01; N, 
9.58%); 8H [2H6] -DMSO 1 1.54 (1H, b, NH), 8.88 (1H, s, 2-H), 8.76 (1H, s, 5-H), 8.08 
(1H, d, 8-H), 8.76 (1H d, 7-H), 7.67 (2H, d, 2'-H, 6'-H), 7.53-7.30 (5H, m, 5xPh-H), 
7.1 1 (2H, d, 3'-H, 5'-H), 5.18 (2H, s, CH 2 ), 2.38 (3H, s, CH 3 ). 

6-Acetoxy-4-(4-benzyloxyanilino)quinazoline hydrochloride (0.300g) was partitioned 
between ethyl acetate/triethylamine and water. The organic layer was separated, dried 
(MgS04) and concentrated under vacuum to give 6-acetoxy-4-(4- 
benzyloxyanilino)quinazoline as the free base (0.220g, 80%), which was used without 
further characterisation. 
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Example 3? 

^^BenTylQxvanilino^^vdrnwgmn^^ijn^ 

To a solution of 6-acctoxy-4-{4-benzyloxyaniIino)quinazoline (0.025g, 0.064mmol) in 
methanol (5ml) was added aqueous sodium hydroxide solution (1M, 3 drops), and the 
mixture was stirred at ambient temperature for 30 minutes. The solvent was removed 
under vacuum and the residue washed with water and dried at 60°C to give the product; 
8H [2H6] -DMSO 779 (1H, s, 2-H), 7.59 (2H, d, 2'-H, 6'-H), 7.50-7.29 (5H, in. SxPh- 
H), 7.03 (1H, d, 8-H), 6.88 (2H. d, 3'-H, 5'-H), 6.78 (1H, s, 5-H), 6.60 (1H, d, 7-H), 5.07 
(2H, s, CH 2 ). 

Example 11 

WBen^YlQXYanilinoV7'methoxvonina7oHne hydrochloride 
4-Chloro-7-methoxyquinazoline (0.040g, 0.206 mmol) and 4-benzyioxyaniiine 
(0.050g, 0.251 mmol) were reacted in 2-propanol (3 ml) for 2 hours according to 
Procedure B. The product was thus obtained as a yellow solid (0.070g, 86%) with 
mp 21 1-213QC; (Found: C, 66.94; H, 5.15 N, 10.68. C22H19N3O2.HCI requires: C, 
67.09; H, 5.12; N, 10.67%); 5H pH6]-DMSO 1 1.45 (1H, br s, NH), 8.84 (IH, br s, 
8-H), 8.78 (1H, s, 2-H), 7.61 (2H, d, J 9, 2'-H, 6'-H), 7.30-7.49 (7H, m, 5-H, 6-H, 5 
x PhH), 7.11 (2H. d, J 9, 3'-H, 5'-H), 5.14 (2H, s, CH2), 3.98 (3H, s, OCH3); m/z 
(%) 358 (26, M+1+); v max (KBr disc)/cm-l 1633, 1510. 

Following a repeat of this reaction, a sample of the hydrochloride salt (0.60g, 1.52 
mmol) was treated with aqueous sodium hydrogen carbonate solution, and extracted 
with ethyl acetate. The organic extract was dried (MgS04) and concentrated in 
vacuo to give the free base (0.50g, 92%), which was used without further 
characterisation. 

Example 14 

4^4-BenZYl0XVani1inoV7-hvdroYvqumayn1in f > 

4-(4-Benzyloxyanilino)-7-methoxyquinazoline (0.20mg, 0.56mmol) and sodium 
ethanethiolate (0.440g, 5.2mmol) were reacted in DMF (10ml) at 140°C for 4 hours. 
The DMF was removed under vacuum and the residue columned on silica gel eluting 
with 1:1 ethyl acetate/60-80 petrol. The concentrated product fractions were re- 
chromatographed on silica eluting with 9:1 chloroform/methanol. The solvent was 
removed under vacuum and the residue recrystallised from ethanol to give the product 
as a yellow solid (0.070g, 36%), with mp 275-277°C; (Found: C, 66.32; H, 4.83; N, 
10.96. C 2 iH 17 N 3 02.2H20 requires C, 66.30; H, 5.03; N, 11.05%); 8H [2H6] - 
DMSO 1 1.61 (1H, b, NH), 1 1.24 (1H, b, OH), 8.71(1H, s. 2-H), 8.67 (Hi d, 5-H), 7.58 
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(2H, d, 2-H, 6'-H), 7.52-7.25 (7H, m, 6-H, 8-H, 5xPh-H), 7.10 (2H, d, 3'-H, 5'-H), 5.18 
(2H,s,CH 2 );m/z 344 (M+); v ma x (KBr discVcm*! 3007, 1632. 



Pffimnlg 35 

T-Acctoxy^-chloroquinazollne (O.lOOg. 0.45nunol) and 4-tenzyloxyanxlmc (0 ; 080g, 
0 40mmol) were reacted in 2-propanol (25ml) according to Procedure B for lOmmutes, 
to give the product as a yellow solid (O.lOOg, 59%), with mp 212-215'C; ^ C, 
65.11; H, 4.68; N, 9.89. C 2 3H 19 N 3 O 3 .HCl.0.1H 2 O <^ C ' 6 "°' H 4 81 N 
9.92o/o); 6H P H6] -DMSO 1 1.38 (1H. b, NH), 8.87 (1H, d, 5-H). 8.80 (ffl. £ 2-H) 721 
{ uU 8-H). 7.69.7.59 (3H, m, ML** 6'-H). 7.53-7.30 (5H * 5xPh-H). 7.13 C£ 
d, 3'-H, 5'-H), 5.16 (2H, s, Ob), 2.38 (3H, s, CH 3 ); cn/z 385 (M+); (KBr 
disc)/cin-l 1769, 1634, 1620. 

Fxample 36 

M4 _ p.n™inw a n i iinfT)-< fedimgbfflmuiaaeoliafi hydrochloride 
4-^^^quinazoline (0.200 g . 0.77mmol) and 4-benzyloxyamlme 
(0 220g l.lmmol) were reacted in 2-propanol (6ml) at reflux for 10 nunutes The 2- 
S was removed under vacuum, the remaining yellow soUd was washed w£ 
acetone, and then partitioned between ethyl acetate/triethylamine and water. The 
organic phase was separated and washed with water, dried (MgS04) ; ^ the 
reLved under vacuum. Column chromatography on silica gel ehmng with e&yl 

The precipitate was collected by filtrauon to give the product as a yellow soud (0.21 Og 

70-/I wL decomposed above 120<>C; (Found: C, 64.13; 

cJLlW* HC1 0 4H 2 0 requires C, 64.08; H, 5.33; N, 9.75%); 6H [2H 6 ] -DMSO 

Z-H, 6' -H), 7.55-7.30 (5H. m. 5xPh-H), 7.10 (2H, d, 3'-H, 5'-H) 5.15 (2H, s CH 2 ), 
4.15 (3H, s, OCH 3 ), 4.00 (3H, s, OCH 3 ); m/z 387 (M+); v max (KBr d^cm 1632, 
1610. 

Example 37 

< fi - p^wv^M nhrnoxv^ilino^irinfirolinr hYdmchlonds 
t^^^— ZeT^h^ nd *^™y^^ 
l.Ommol) were reacted in 2-propanol (10ml) at reflux for 10 nunutes. The 2-propanol 
was removed under vacuum, the remaining yeUow solid was washed wUh acettne, *« 
partitioned between ethyl acetate/triemylamine and water. The orgamc phase was 
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separated and washed with water, dried (MgS04), and the solvent removed under 
vacuum. Column chromatography on silica gel eluting with ethyl acetate gave the free 
base of the desired product, which was acidified with ethereal HCL The precipitate was 
collected by filtration to give the product as a yellow solid (0.1 lOg , 58%), which 
decomposed above 100oC; (Found: C, 63.74; H, 4.83; N, 9.95. 
C22H19N3O3.HCI.O.25H2O requires C, 63.77; H,4.99; N, 10.14%); 5H pH6] -DMSO 
10.95 (1H, b, NH), 8.75 (1H, s, 2-H), 7.97 (1H, d, 8-H), 7.73 (3H, ra, 7-H, 2 f -H, 6'-H), 
7.40 (2H, t, 2xPh-H), 7.25-7.00 (3H, m, 3xPh-H), 7.10 (2H, d, 3'-H, 5*-H), 4.15 (3H, s, 
OCH3), 4.05 (3H, s, OCH3); m/z 373 (M+); v max (KBr disc)/cnrl 1624, 1607. 

Example 38 

4-r4-Ben7vloxvanilino>-6-f!uoroqmnazoline hydrochloride 

4-Chloro-6-fluoroquinazoline (0.1 80g, l.OmmoI) and 4-benzyloxyaniline (0.1 80g, 
0.9mmol) were reacted in 2-propanol (9ml) according to Procedure B. The product was 
obtained as a yellow solid (0.300g, 87%); with mp 192-195°C; (Found: C, 65.42; H, 
4.34; N, 10.90. C2iH 1 6FN 3 O.HCl .O.2H2O requires C, 65.44; H, 4.55; R 10.90%); 
5H [2H6] -DMSO 11.41 (1H, b, NH), 8.86 (1H, s, 2-H), 8.80 (1H, d, 5-H), 8.08-7.96 
(2H, m, 7-H, 8-H), 7.66 (2H, d, 2'-H, 6 4 -H), 7.53-7.32 (5H, m, 5xPh-H), 7.15 (2H, d, 3'- 
H, 5*-H), 5.16 (2H, s, CH2); m/z 345 (M+); v ma x (KBr disc)/cm^ 1639, 1616. 

Example 39 

6-Fluprp-4-f 4-phenoxyanilino)quinazoling hydrochloride 

4-Chloro-6-fluoroquinazoline (0.1 75g, 0.96mmol) and 4-phenoxyaniline (0.1 75g, 
0.94mmol) were reacted in 2-propanol (10ml) according to Procedure B. The product 
was obtained as a yellow solid (0.240g, 69%), which decomposed above 200°C; 
(Found: C, 65.20; H, 4.07; N, 1 1.30. C20H14FN3O.HCI requires C, 65.31; H, 4.1 1; N, 
11.43%); 5H [2H6] -DMSO 11.72 (1H, b, NH), 8.95 (1H, d, 5-H), 8.87 (1H, s, 2-H), 
8.14-7.96 (2H, m, 7-H, 8-H), 7.78 (2R d, 2'-H, 6'-H), 7.42 (2H, t, 2xPh-H), 7.22-7.03 
(5H, m, 3'-H, 5*-H, 3xPh-H); m/z 331 (M+); vmax (KBr discern" 1 1614. 

Example 4Q 

4^4>BenzvloxvanilinoV7>fliinroqtiina7oline hydrochloride 

4-Chloro-7-fluoroquinazoIine (0.500g, 2.7mmol) and 4-benzyloxyaniline (0.520g, 
2.6mmol) were reacted in 2-propanol (30ml) for 10 minutes according to Procedure B. 
The product was obtained as a yellow solid (0.3 50g, 33%), which decomposes above 
170°C; (Found: C, 66.18; H, 4.50; N, 1 1.25. C21H16FN3O.HCI requires C, 66.06; H, 
4.49; N, 1 1.01%); 5H [2H6] -DMSO 1 1.39 (1H, b, NH), 8.90 (1H, m, 5-H), 8.80 (1H, s, 
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2-H), 7.75 (1H, m, 6-H), 7.70 (1H, m. 8-H), 7.60 (2H, d, 2*-H, 6'-H), 7.53-7.32 (5H, m, 
5xPh-H), 7.12 (2H, d, 3'-H, 5-H), 5.14 (2H, s, CH2); m/z 345 (M+); vmax (KBr 
discycm" 1 1624, 1605. 

Fvatnple 41 

T-Fliiorn^^ -ph^nnxvanninn^qninazolinff hydrochloride 

4-Chloro-7-fluoroquina2oline (0.230g, 1.26mmol) and 4-phenoxyaniline (0.230g, 

I. 24mmol) were reacted in 2-propanol (20ml) for 20 minutes according to Procedure B. 
The product was obtained as a yellow solid (90mg, 19%), with mp 209-21 1<>C; (Found: 
C, 65.10; H, 4.12; N, 11.55. C20H14FN3O.HCI requires C, 65 31; H, 4.11; N, 

II. 43%); 5H pH6] -DMSO 11.32 (1H, b, NH), 8.90 (1H, m, 5-H), 8.83 (1H. s, 2-H), 
7.80-7.65 (4H, m, 6-H, 8-H, 2VH. 6'-H), 7.42 (2H, t, 2xPh-H), 7.21-7.02 (5H, m, 3'-H, 
5'-H, 3xPh-H); m/z 331 (M+);v ma x (KBr discycm" 1 1626. 



Example 42 

4-) , 4-Renzv1nvVanilinoV 7-r.hloroauina7oline hydrochloride 
4,7-Dichloroquinazoline (0300g, 1.51 mmol) and 4-benzyloxyaniline (0300g, 1.51 
mmol) were reacted in 2-propanol (5 ml) for 10 rain according to Procedure B. The 
product was thus obtained as a yellow solid (0.566g, 93%) with mp 230-233OC; 
(Found: C, 62.53; H, 4.25 N, 10.43. C21H17CIN3O.HCI.O.3H2O requires: C, 62.48; 
H, 4.39; N, 10.41%); 5H [2H6]-DMSO 1 1.71 (1H. br s, NH), 8.88 (1H, d, J 9, 5-H), 
8.84 (1H, s, 2-H), 8.04 (1H, s, 8-H), 7.89 (1H, d, J 9, 6-H), 7.64 (2H, d, J 9, 2'-H, 6'- 
H), 7.30-7.51 (5H, m, 5 x PhH), 7.13 (2H, d, J 9, 3'-H, 5'-H), 5.18 (2H, s, CH2); m/z 
(%) 361 (56, M+), 270 (100); v ma x (KBr discycm- 1 1632, 1614, 1566, 1508, 1373, 
1248. 

Example 43 

4-< - 4-Ren7vlnwanilinoV ^-f;hlnmauinazoline hydrochloride 

4,5-Dichloroquinazoline (0.250g, 1.26mmol) and 4-benzyloxyaniline (0.250g, 
L25mmoI) were reacted in 2-propanol (12ml) according to Procedure B. The product 
was obtained as a yellow solid (0.250g, 50%), with mp 170-173«C; (Found: C, 62.90; 
H, 4.20; N, 10.40. C21H16CIN3O.HCI.O.IH2O requires C, 63.04; H, 433; N, 
10.50%). 8H [2H6] -DMSO 10.53 (IH, b, NH), 8.78 (1H, s, 2-H), 7.98 (1H, t, 7-H), 
7.95-7.86 (2H, m, 6-H, 8-H), 7.60 (2H, d, 2'-H, & -H), 7.50-7.30 (5H, m, 5xPh-H), 7.11 
(2H, d, 3'-R 5'-H), 5.19 (2H, s, CH 2 ); m/z 361/363 (M+); v max (KBr discycm"! 
1626, 1605. 
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Example 44 

5- Chlor<v4>r4-phenoxvanilino^quina2oHne hydrochloride 

4.5- Dichloroquinazoline (0.200g, l.Ommol) and 4-phenoxyaniline (0.200g, l.lmmol) 
were reacted in 2-propanol (6ml) for 15 minutes according to Procedure B. The product 
was obtained as a yellow solid (0.144g, 37%), which decomposesd above 140°C; 
(Found: C, 61.40; H, 3.80; N, 10.66. C20H14N3O.HCI.O.4H2O requires C, 61.36; H, 
4.07; N, 10.73%). 5H pH6] -DMSO 10.68 (1H, b, NH), 8.84 (1H, s, 2-H), 8.01 (2H, 
m), 7.91 (1H, d), 7.70 (2H, i 2'-H, 6' -H), 7.42 (2H, t, 2xPh-H), 7.22-7.05 (5H, m, 3'-H, 
5'-H, 3xPh-H); m/z 346/348 (M+1+); v max (KBr disc)/cm-l 1634,1610. 

Example 45 

4H[4-Bcn2yloxyanilinoV6-chlQrQquinazolinc hydrochloride 

4.6- Dichloroquinazoline (0.200g, l.Ommol) and 4-benzyloxyaniline (0.2 lOg, l.Ommol) 
were reacted in 2-propanol (5mi) according to Procedure B. The product was obtained 
as a yellow solid (0.360g, 90%); (Found: C, 62.05; H, 4.24; N, 10.08. 
C21H16CIN3O.HCLO.5H2O requires C, 61.93; H, 4.45; N, 10.32%); 5H pH6] -DMSO 
1 1.60 (1H, b, NH), 9.1 1 (1H, s, 5-H), 8.85 (IH, s, 2-H), 8.10 (IH, d, 7-H), 8.01 (1H, <L 
8-H), 7.68 (2H, d, 2'-H, 6'-H), 7.50-7.30 (5H, m, 5xPh-H), 7.14 (2H, d, 3'-H, 5'-H), 5.14 
(2H, S> CH2); m/z 361/363 <M+). 

Example 46 

6- Chloro^r4-phenoxvani1ino>quina2:QHne hydrochloride 

4,6- Dichloroquinazoline (0.150g, 0.75mmol) and 4-phenoxyaniline (0.150g, 0.81mmol) 
were reacted in 2-propanol (5ml) for 2 minutes according to Procedure B. The product 
was obtained as a yellow solid (0.205g, 71%), with mp 214-216°C; (Found: C, 61.40; 
H, 3.81; N, 10.78. C20H14CIN3O.HCI.O.4H2O requires C, 61.36; H, 4.07; N, 
10.73%); 5H pH6] -DMSO 11.45 (1H, b, NH), 9.05 (1H, s, 5-H), 8.89 (1H, s, 2-H), 
8.10 (1H, d, 7-H), 7.98 (1H, d, 8-H), 7.79 (2H, d, 2'-H, 6'-H), 7.45 (2H, t, 2xPh-H), 
7.22-7.00 (5H, m, 3'-H, 5'-H, 3xPh-H ); m/z 348/350 (M+1+); v max (KBr discycnr 1 
1632, 1612. 

Example 47 

4-(4-BgnzYlQxyanilinoV6,7-dichlprQquina7:olinc hydrochloride 

4,6,7- Trichloroquinazoline (0.070g, 0.30mmol) and 4-benzyloxyaniline (0.1 lOg, 
0.55mmol) were reacted in 2-propanol (5ml) at reflux for 5 minutes. The 2-propanol 
was removed under vacuum and the reaction triturated with acetone to give the product 
as yellow crystals (0.080g, 62%), with mp 237-238°C; (Found: C, 57.70; H, 3.55; N, 
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9 54 C21H15CI2N3O.HCI.O.25H2O requires C, 57.68; H 3.80; N, 9.61%); 8H [2H 6 ] 
-DMSO 1 1.08 (IH, b, NH), 9.10 (IH, s), 8.77 (1H, s), 8.10 (IH, s), 7.68 (2H. d, T-H, 6'- 
H), 7.50-7.30 (5H, m, 5xPh-H), 7.12 (2H, d, 3'-H, 5'-H), 5.19 (2H, s, CH 2 ); m/z 
395/397/399 (M+); v max (KBr discVcm" 1 1630, 1605. 

f-vample 48 

4-f4-Rcn7vl^Y anil ' nf>,> - 6 -^r nm<v 1 ,linaynni1p hydrochloride 

4-Chloro-6-bromoquina Z oline (0.250g, l.Ommol) and 4-benzyloxyaniline (0.250g, 
1 3mraol.) were mixed in 2-propanol (6ml) and heated at reflux for 10 minutes. The 
solution was allowed to cool to room temperature and the 2-propanol removed under 
vacuum. The resulting solid was triturated with acetone to give the product as a yellow 
solid (0.390g , 88%); (Found: C, 56.38; H, 3.82; N, 924. C 21 H 16 N 3 O.HC1.0.25H2O 
requires C, 56.39; H, 3.94; N, 9.40%); 8H [2H 6 ] -DMSO 1 1.60 (IH b, NH), 9.21 (1H, 
s 5-H), 8.86 (1H, s, 2-H), 8.20 (IH, d, 7-H), 7.90 (1H. d, 8-H) 7.65 (2H, d, 2-R 6'-H), 
7.50-7.25 (5H, m, Ph-H), 7.10 (2H, d, 3'-H, 5'-H), 5.15 (2H, s, CH 2 ); m/z 405/407 
(M+). 

f-yampte 49 

^Rmmn^^ phfr"^"' 1 '""^"' 113701 ' 116 hydrochloride 

6-Bromo-4-chloroquinazoline (0.150g, 0.62mmol) and 4-phenoxyaniline (0.150g, 
O.Simmol) were reacted in 2-propanol (6ml) for 2 minutes according to Procedure B. 
The product was obtained as a yellow solid (0.130g, 49%); (Found: C, 54.85; H, 3.45; 
N 9 58. CooH 14 N 3 O.HC1.0.5H20 requires C, 54.88; H 3.68; N. 9.60%); 5H [2H 6 ] - 
DMSO 1 1.59 (IH, b, NH), 9.21 (1H, s, 5-H), 8.88 (1H, s, 2-H), 8.20 (1H, d, 7-H), 7.92 
(1H, d, 8-H) 7.72 (2H, d, 2'-H, 6'-H), 7.45 (2H t, 2xPh-H), 7.22-7.00 (5H, m, 3'-H, 5'-H, 
3xPh-H);m/z 392/394 (M+); v max (KBr disc)/cm-l 1630, 1610. 

Example 50 

4^ 4 .R>.nrvinvv a nilinoV6-iof1finiiina70linf hydrochloride 

4-Chloro-o-iodoquinazoline (0.360g, 124mmol) and 4-benzyloxyaruhne (0.320g, 
1.61mmol) were reacted in 2-propanol (10ml) for 2 minutes according to Procedure B. 
The product was obtained as a yellow solid (0.440g, 72%), with mp 204-207° C; (Found: 
C 51 11- H 3 52- N, 8.32. 0>iHi 6 IN 3 O.HCi.0.2H 2 0 requires C, 51.13; H, 3.56; N, 
8 52%)- oh'[2H6] -DMSO 1 1.51 (1H, b, NH), 9.27 (IH, s, 5-H), 8.86 (1H, s, 2-H), 8.34 
(IH, d'7-H), 7.75 (IH, d, 8-H), 7.64 (2H, d, 2'-H, 6'-H), 7.51-7.30 (5H, «. 5xPh-H) 
7.12 (2H, d, 3'-H, 5'-H), 5.18 (2H, s, CH2); m/z 453 (M + ); v max (KBr discycm* 
1632, 1603. 
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Example 51 

6-lodo^4-phenoxvanilino^quinazoline hvrimrhlnrifte 

4-Chloro-6-iodoquinazoline (0.3 50g, 1.2mmol) and 4-phenoxyaniline (OJOOg, 
I.6mmol) were reacted in 2-propanol (15ml) according to Procedure B. The product 
was obtained as a yellow solid (0.370g, 65%), with mp 237-239°C; (Found: C, 5023; 
H, 3.06; N, 8.78. C20H14IN3O.HCI requires C, 50.49; H, 3.18; N, 8.83%); 5H pH6] - 
DMSO 1 1.41 (1H, b, NH), 9.27 (1H, s, 5-H), 8.89 (1H, s, 2-H), 8.34 (1H, d, 7-H), 7.75 
(3H, m, 8-H, 2'-H, 6'-H), 7.41 (2H, t, 2xPh-H), 7.22-7.04 (5H, m, 3'-H, 5'-H, 3xPh-H); 
m/z 349(M+);v max (KBr discycm' 1 1624, 1605. 

Example 52 

4^4-BenzvloxvanilTnoV6-trifluoromethoxvquinazoline hydrochloride 
4-Chloro-6-trifluoromethoxyquinazoline (0.360g, 1.45mmol) and 4-benzyloxyaniline 
(0.390g, 1.96mmol) were reacted in 2-propanol (4ml) according to Procedure B. The 
product was obtained as a yellow solid (0.500g, 77%), which decomposed above I80°C; 
(Found: C, 58.71; H, 3.76; N, 923. C22Hi 6 F 3 N 3 02.HCl requires C, 59.00: H, 3.83; 
N, 9 38%); 5H [2H6] -DMSO 1 1.40 (1H, b, NH), 8.87 (1H, s, 5-H), 8.83 (1H, s, 2-H), 
8.05 (2H, s, 7-H, 8-H), 7.63 (2H, d, 2'-H, 6'-H), 7.51-7.30 (5H, m, SxPh-H), 7.12 (2H, d, 
3'-H, 5'-H), 5.15 (2H, s, CH 2 ); m/z 411 (M+); v max (KBr disc)/cm^ 1639, 1616. 

Example 53 

4-f 4-BenzyloxvanilinpV7-f trifluoromethyl)quinazoline hydrochloride 
4-Chloro-7-(trifluoromethyl)quinazoline (O.lOOg, 0.43mmol) and 4-benzyloxyaniline 
(0.090g, 0.45ramol) were reacted at reflux in 2-propanol (4ml) for 4 hours. The solvent 
was removed under vacuum and the residue washed with acetone. The solid was 
partitioned between ethyl acetate and aqueous sodium bicarbonate solution. The 
organic phase was dried (MgS04) and the solvent removed under vacuum. The 
resulting solid was dissolved in acetone and treated with ethereal HC1 to precipitate the 
salt, which was collected by filtration to give the product as a yellow solid (0.035g, 
19%), which decomposed above 270°C; (Found: C, 6028; H, 3.79; N, 9.70. 
c 22Hi6F3N3O.HCI.0.4H 2 O requires C, 60.18; H, 4.09; N, 9.57%); 8H pH6] -DMSO 
1 1.02 (1H, b, NH), 8.93 (1H, d, 5-H), 8.81 (1H, s, 2-H), 8.17 (1H, s, 8-H), 8.07 (1H, d, 
6-H), 7.65 (2H, d, 2 f -H, 6'-H), 7.53-7.26 (5H, m, 5xPh-H), 7.13 (2H, d, 3'-H, 5'-H), 5.18 
(2H, s, CH 2 ); m/z 395 (M+); v max (KBr disc)/cm-l 1616. 



Example 54 
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A-r4-RwiTviovYaniiinnV6- n;tmqiiina7nitnf; hydmchloririf and free b a se 
4-Chloro-6-nitroquinazoline (0.600g, 2.9ramoi) and 4-benzyloxyaniline (0.600g, 
3.0mmol) were reacted in 2-propanol (30ml) according to Procedure B, to give the 
product as a yellow solid (0.900g, 77%), with mp 222-223°C; (Found: C, 61.13; H, 
4.11; N, 13.41. C21H16N4O3.HCI.O2H2O requires C, 61.13; H. 4.25; N, 13.58%); 
8H pH6] -DMSO 11.58 (1H, b, NH), 9.78 (1H, s, 5-H), 8.87 (1H, s, 2-H), 8.70 (1H, d, 
7-H), 8.08 (1H, d, 8-H), 7.66 (2H, d, 2'-H, 6* -H), 7.52-7.30 (5H, m, 5xPh-H), 7.13 (2H, 
d. 3'-H, 5'-H), 5.18 (2H, s, CH2); m/z 372 (M + ); v max (KBr discycm-1 1635. 1614. 
A portion of this material (0.800g, 1.94mmol) was converted to the free base by 
partitioning between ethyl acetate/triethylamine and water. The organic phase was 
washed with water, dried (MgS04) and concentrated under vacuum to give the free base 
as a yellow solid (0.690g, 97%), which was used without further characterisation. 



Example 52 

6-Amino-4-r4-hen7vloxy ffllili""Vl"ina7-oline 

4-(4-Benzyloxyamhno)-6-nitroquinazoline (Ig, 2.9mmol) and Raney Nickel (ex. Fluka, 
prewashed with methanol) were suspended in methanol (50ml). Hydrazine hydrate 
(1 1ml) was added dropwise and the reaction stirred at ambient temperature for 3 hours. 
The solvent was removed under vacuum and the reaction diluted with water. The 
precipitate was filtered off, washed with water, and dried at 60°C under vacuum to give 
the product as a beige solid (0.900g, 99%); (Found: C, 71.61; H, 5.43; N, 15.80. 
C 2 lH 18 N4O.0.5H 2 O requires C, 71.78; H, 5.45; N, 15.94%). 5H [2H 6 ] -DMSO 9.12 
(1H, b, NH), 8.26 (1H, s, 2-H). 7.71 (2H, d, 2'-H, 6' -H), 7.53-7.30 (7H, m, 5-H, 8-H, 
5xPh-H), 7.21 (1H, d, 7-H), 7.01 (2H, d, 3'-H, 5'-H), 5.43 (2H, b, NH 2 ), 5.12 (2H, s, 
CH 2 ); m/z 342 (M + ); v,^ (KBr discycm'1 3309, 3200, 1632, 1601. 

Fvample 56 

4.r4-Benzv1oxvanilinp Vfi-nreidoauinazoline 

6-Ammo^(4-benzyloxyamlmo)quinazoiine (0.170g, 0.50mmol) was dissolved in ethyl 
acetate (40ml) and added dropwise to a solution of triphosgene (0.150g, O.Slmmol) in 
ethyl acetate (20ml). On completion of the addition, the reaction was stirred for 10 
minutes then .880 ammonia (25ml) was added. The solvent was removed under 
vacuum, the residue washed with water and dried at 60°C under vacuum to give the 
product as a yellow solid (O.lOOg, 52%); 8H [2H6] -DMSO 9.50 (1H, b, NH), 8.67 (1H, 
b, NH), 8.39 (1H, s, 2-H), 8.29 (1H, s, 5-H), 7.88 (1H, d, 7-H), 7.67 (3H, m, 6-H, 2'-H, 
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& -H), 7.50-7.30 (5H, m, 5xPh-H), 7.03 (2H, d, 3'-H, 5'-H), 5.99 (2H, b, NH 2 ), 5.12 
(2R s, CH 2 ); m/2 386 (M+1+); Vmax (KBr disc)/cm-l 3470, 3309, 1657, 1634, 1607. 

Example SZ 

6-Acetamido^U4-ben2v1oxvanilinoVi»tna7oIine 

6-Amino-4-(4-bcnzyloxyanilino)quina2oIine (0.200g, 0.58mmol) was reacted with 
acetic anhydride (0.06ml, 0.58mmol) in dimethylacetamide (2ml) for 80 hours. The 
solution was diluted with water and the precipitate collected by filtration, washed with 
water, and dried at 60°C to give the product as a beige solid (0.1 50g, 67%); with mp 
225-228°C; (Found: C, 68.01; H, 5.55; N, 13.74. C23H20N4O2. 1.2H 2 0 requires C, 
68.03; H, 5.56; N,13.80%); 5H [2H6] -DMSO 10.14 (1H, b, NH), 9.58 (1H, b, NH), 
8.59 (1H, s, 5-H), 8.41 (1H, s, 2-H), 7.80 (1H, d, 7-H), 7.70 (1H, d, 8-H), 7.64 (2H, d, 
2'-H, & -H), 7.50-7.29 (5H, m, 5xPh-H), 7.03 (2H, 4 3'-H, 5'-H), 5.12 (2H, s, CH 2 ), 
2.10 (3H, s, CH 3 ). 

Example 58 

6-Nitro-4-r4-Dhenoxvanilino>quina2oline hydrochloride 

4-Chloro-6-nitroquinazoline (0.1 30g, 0.62mmol) and 4-phenoxyaniIine (0.1 30g, 
0.70mmol) were reacted in 2-propanol (3ml) according to procedure B, to give the 
product as an orange solid (0.200g, 82%), which decomposed above 200°C; (Found: C, 
60.35; H, 3.79; N, 13.94. C20Hi4N4O3.HCLO.2H2O requires C, 60.29; H,3.90; N, 
14.06%); 5H pH6] -DMSO 11.78 (1H, b, NH), 9.85 (1H, s, 5-H), 8.91 (1H, s, 2-H), 
8.72 (1H, d, 7-H), 8.15 (1H, d, 8-H), 7.78 (2H, d, T-H, 6 f -H), 7.48 (2H, t, 2xPh-H), 
7.30-7.00 (6H, m, 3'-H, 5'-H, 3xPh-H); m/z 359 (M+1+); v max (KBr disc)/cm-l 1635, 
1616. 

This material was converted to the free base by partitioning between ethyl 
acetate/triethylamine and water. The organic phase was washed with water, dried 
(MgS04) and concentrated under vacuum to give the free base as a yellow solid which 
was used without further charaterisation. 

Example 59 

6-Amino-4/4-phenoxvaniHno^quinazoline 

6-Nitro-4^4-phenoxyanilino)quina2oline (0.250g, 0.70mmol) and 10% palladium on 
carbon (0.025g) were suspended in ethanol (15ml). Ammonium formate (0.250g, 
4.0mmol) was added and the reaction stirred at ambient temperature for 3 hours. The 
mixture was filtered through hyflo and the solvent removed under vacuum. Column 
chromatography on silica, eluting with ethyl acetate, gave the product as a yellow solid 
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(O.IOOg, 44%), with mp 187-19PC; (Found: C, 71.97; H, 4.82; N, 16.52. 
C 2 0Hi6N 4 O.0.3H 2 O requires C, 71.97; H,4.82; R 16.79%); 5H [2H6] -DMSO 9.70 
(1H, b T NH), 8.83 (IH, s, 2-H), 7.38 (2H, d, 2'-H, 6'-H), 7.53 (1H, d, 8-H), 7.45-7.30 
(3H, m, 5-H, 2xPh-H), 7.25 (IH, d, 7-H), 7.20-6.90 (5H, m, 3'-H, 5'-H, 3xPh-H), 5.50 
(2H, b, NH 2 ); m/z 328 (M+); v max (KBr disc)/cnri 3340, 3217 t 1632. 

Example 60 

4/4>RenzvioxvanilinoV 7-nitroquina7oiine hydrochloride 

4-Chloro-7-nitroquinazoline (1.2g, 5.7mmol) and 4-benzyloxyaniiine (1.2g, 6.0mmol) 
were reacted in 2-propanol (50ml) according to Procedure B, to give the product as an 
orange solid (2g, 86%), with mp 195-198°C; (Found: C, 60.55; H, 4.25; N, 13.61. 
C 2 lH 16 N4O3.HC1.0.4H 2 O requires C, 60.62; H, 4.31; N, 13.47%). SH [2H6] -DMSO 
1L42 (1H, b, NH), 9.02 (1H, d, 5-H), 8.87 (1H, s, 2-H), 8.11 (1H, s, 8-H), 8.48 (1H, d, 
6-H), 7.68 (2H, d, 2'-H, G -H), 7.51-7.30 (5H, m, 5xPh-H), 7.1 1 (2H, d, 3'-H, 5'-H), 5.16 
(2H, s, CH2); m/z 372 (M^; (KBr discyenr 1 1626. 

A portion of this material (1.8g, 4.33mmol) was converted to the free base by 
partitioning between ethyl acetate/triethylamine and water. The organic phase was 
washed with water, dried (MgS04) and concentrated under vacuum to give the free base 
as a yellow solid (1 .5g, 93%), which was used without further purification. 

Example 61 

7^Amino^r4^hen77ylox vanilino^quinazoline 

4-(4-Benzyloxyanilino)-7-nitroquinazoline (O.IOOg, 0.27mmol) and Raney Nickel (ex. 
Fluka, prewashed with methanol) were suspended in methanol (10ml). Hydrazine 
hydrate (1ml) was added dropwise and the reaction stirred at ambient temperature for 10 
minutes. The reaction was filtered and the solvent removed under vacuum. The 
solution was diluted with water and the precipitate collected by filtration, washed with 
water, and dried at 60°C under vacuum to give the product as a beige solid (0.060g, 
65%), with mp 249-251°C; (Found: C, 72.28; H, 5.17; N, 15.96. 
C 2 lH 18 N 4 O.0.4H 2 O requires C, 72.14; H, 5.42; N, 16.03%). 5H [2H6] -DMSO 9.15 
(1H, b, NH), 8.26 (1H, s, 2-H), 8.11 (1H, d, 5-H), 7.65 (2H, d, 2'-H, & -H), 7.51-7.30 
(5H, m, 5xPh-H), 7.00 (2H, d, 3'-H, 5'-H), 6.88 (1H, d, 6-H), 6.59 (1H, s, 8-H), 5.88 
(2H, b, NH 2 ), 5.10 (2H, s, CH 2 ); m/z 342 (M+); Vmax (KBr discyenr 1 3488, 3365, 
1630, 1614. 



Example 62 

^^BenzvloxvanilinoW ^^l-dimethvlureido^ouinazoline 
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7-Amino^4-benzyloxyanilino)qiiina2oline (O.I70g, O.SOmmol) dissolved in a 1:1 
mixture of acetone and ethyl acetate (40ml) was added dropwise to triphosgene 
(0.1 50g, O.Slmmol) dissolved in ethyl acetate (20ml). On completion of the addition, 
the reaction was stirred for 10 minutes, and then dimethylamine was bubbled through 
the reaction for 5 minutes. The solvent was removed under vacuum, and the residue 
partitioned between ethyl acetate and water. The organic phase was washed with water, 
dried (MgS04), and concentrated under vacuum. Trituration with ethyl acetate/petrol 
gave the product as a yellow solid (0.1 02g, 50%), which decomposed above 200°C; 
(Found: C, 69.93; H, 5.55; N, 16.81. C24H23N5O2 requires C, 69.72; H, 5.61; N, 
16.94%). 5H [2H6] -DMSO 9.42 (1H, b, NH), 8.67 (1H, b, NH), 8.42 (1H, s, 2-H), 8.33 
(iHrd, 5-H), 7.90 (1H, s, 8-H), 7.75 (1H, d, 6-H), 7.69 (2H, d, 2'-H, 6' -H), 7.53-7.28 
(5R m, 5xPh-H), 7.03 (2H, d, 3 f -H, 5'-H), 5.12 (2H, s, CH 2 ), 2.96 (6H, s, 2xCH 3 ); m/z 
413 (M+); VmaxOCBr discycnr 1 3306, 1659, 1622, 1605. 

Example 63 

4^4>BenzvloxvanilinoV7>ureidoquina?:oHne 

7-Amino-4-(4-benzyloxyanilino)quiiiazoline (0.1 70g, 0.50mmol) dissolved in a 1:1 
mixture of acetone and ethyl acetate (40ml) was added dropwise to triphosgene 
(0.1 50g, O.Slmmol) dissolved in ethyl acetate (20ml). On completion of the addition, 
the reaction was stirred for 10 minutes and then .880 ammonia (25ml) was added The 
solvent was removed under vacuum, and the residue was washed with water and dried at 
60°C under vacuum to give the product as a yellow solid (0.093g, 48%); which 
decomposed above 270°C; (Found: C, 66.23; H, 4.76; N, 17.75. C22H19N5O2. 0.4H 2 O 
requires C, 66.48; H, 5.16; N, 17.62%); 5H [2H6] -DMSO 9.44 (1H, b, NH), 8.96 (1H, 
b, NH), 8.49 (1H, s, 2-H), 8.32 (1H, d, 5-H), 7.85 (1H, s, 8-H), 7.69 (2H, d, 2'-R 6' - 
H), 7.55 (1H, d, 6-H), 7.50-7.28 (5H, m, 5xPh-H), 7.02 (2H, d, 3*-H, 5'-H), 6.02 (2H, b, 
NH2X 5.11 (2H, s, CH2); m/z 386 (M+1+); v,^ (KBr discycnr 1 3329, 1713, 1635, 
1605. 

Example 64 

7-Acetamid o-4-r4-benzv 1oxvanilino^ouina2oline 

7-Amino-4-(4-benzyloxyanilino)quinazoline (0.200g, 0.58mmol) was reacted with 
acetic anhydride (0.06ml, 0.58mmol) in dimethylacetamide (2ml) for 80 hours. The 
reaction was diluted with acetone, and the precipitate was collected by filtration, washed 
with acetone and dried at 60°C to give the product as a cream solid (0.1 40g, 62%) which 
did not melt up to 300°C; (Found: C, 70.97; H, 525; N, 14.34. C23H20N4O2 - 
0.25H 2 O requires C, 71.03; H, 5.31; N, 14.41%); 5H [2H6] -DMSO 10.26 (1H, b, NH), 
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9.51 (1H, b, NH), 8.43 (1H, s, 2-H), 8.39 (1H, d, 5-H), 8.50 (1H, s, 8-H), 7.69 (3H, m, 
6-H, 2'-H, 6* -H), 7.50-7.30 (5H, m, 5xPh-H), 7.03 (2H, d, 3'-H, 5'-H), 5.12 (2H, s, 
CH2),2.12(3H,s,CH 3 ). 



Example 65 

7.Nifm-4-M- ph™oxvani1ino^niiinazoline 

4-Chloro-7-nitroquinazoline (0.940g, 4.5mmol) and 4-phenoxyaniline (0.940g, 
5.0mmol) were reacted in 2-propanot (30ml) according to Procedure B. The product 
was obtained as a bright yellow solid (1.5g, 84%), with mp 214-215°C; (Found: C, 
60.82; H, 3.73; N, 13.86. C20H14N4O3.HCI requires C, 60.84; H. 3.83; N. 14.19%); 
5H [2H6] -DMSO 11.45 (IH, b, NH), 9.10 (1H, d, 5-H), 8.92 (1H, s, 2-H), 8.67 (1H, s, 
8-H), 8.46 (1H, d, 6-H), 7.29 (2H, d, 2'-H, 6'-H), 7.43 (2H, t, 2xPh-H), 7.20-7.00 (5H, 
nv3 , -H,5 , -H,3xPh-H);m/z 358 (M+); v max (KBr disc)/cm-l i 6 26. 
A portion of this material (lg, 2.53mraol) was converted to the free base by partitioning 
between ethyl acetate/triethylamine and water. The organic phase was washed with 
water, dried (MgS04) and concentrated under vacuum to give the free base as a yellow 
solid (0.870g, 96%), which was used without further characterisation.. 



f.yairiple 66 

7-Amino-4-a-phenoy yanilinotauinazoline 

7-Nitro-4-(4-phenoxyanUmo)quinazoline (O.lOOg, 0.28mmol) and Pd/C (10%, O.OlOg) 
were stirred in 2-methoxyethanol (20ml) and hydrogenated at 1 Atm. for 42 hours. The 
mixture was filtered through hyflo, washing with excess ethanol. The solvent was 
removed from the combined filtrate and washings under vacuum. The resulting oil was 
crystallised from ethyl acetate/petrol to give the product as a white solid (0.070mg. 
76%); (Found: C, 70.89; H, 5.00; N, 16.1 1 . C 2 oHi6N 4 0.0.67H 2 0 requires C, 70.56; 

H, 5.13; N, 16.46%); 8H pH6l -DMSO 9.28 (1H, b, NH), 8.32 (1H, s, 2-H), 8.15 (1H, 
d, 5-H), 7.82 (2H, d, 2'-H, 6'-H), 7.39 (2H, t, 2xPh-H), 7.12 (1H, t, lxPh-H), 7.17-6.97 
(4H, m, 3'-H, S'-H, 2xPh-H), 6.90 (1H, d, 6-H), 6.71 (1H, s, 8-H), 6.40 (2H, b, NH 2 ); 
m/z 328 (M + ); Vmax (KBr disc)/cm-l 3336, 32 13, 1630, 1616. 

Fxample 67 

^4-Rpn7vlr.vv a ni1innV6- m^ v ' th '"q"'" a7oti " p hydrochloride 
4-Cmoro-6-memylthioquinazoline (0.300g, 1.4mmol) and 4-benzyloxyaniiine (0.300g, 

I. 5mmol) were reacted in 2-propanol (6ml) according to Procedure B. The product was 
obtained as a yellow solid (0.535g, 93%), which decomposes above 190°C ; (Found: C, 
64.17; H, 4.80; N, 9.90. CzzH^OS.HCl.O^O requires C, 63.89; H, 4.97; N, 
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10.16%); 5H pH6] -DMSO 11.49 (1H, b, NH), 8.82 (1H, s, 2-H), 8.55 (1H, s, 5-H), 
7.98 (1H, s, 7-H), 7.84 (1H, d, 8-H), 7.62 (2H, d, 2'-H, 6'-H), 7.50-7.30 (5H, m, 5xPh- 
H), 7.12 (2H, d, 3'-H, 5'-H), 5.15 (2H, s, CH 3 ); m/z 373 (M+); (KBr disc)/cm-I 
1624. 1612. 

Example fifl 

WBCTZYlP^anilinoV^methvlsillnhonvfquinaTnhn e and 4-f4-Ben^loxvanninnV. 
6-methvl<;ulphinvlqinn a 7ojj n t7 

4^4-Benzyloxyanilino)-6-methylmercaptoquina2olLne hydrochloride (0.33 Ig, 0.80 
mmol) was suspended in methanol (15 ml), and the mixture cooled to 0-5oC, by use 
of an ice-water bath. Water (15 ml) was added, followed by Oxone® 
(2KHSO5.KHSO4.K2SO4, 0.370g, 0.602 mmol, 1.2 mmol oxidant) added 
portionwise over 30 minutes. The mixture was stirred at 0-5OC for 7 hours, and 
then allowed to cool to room temperature overnight. TLC showed no remaining 
starting material and two potential products. The reaction mixture was partitioned 
between ethyl acetate and brine, and the aqueous was further extracted with ethyl 
acetate until no further yellow colour remained in the aqueous. The combined 
organic extracts were dried (MgS04) and concentrated to a yellow solid. The 
mixture was dissolved in hot THF , allowed to cool and treated with ethyl acetate. 
A yellow solid crystallised, which TLC indicated to be the sulphoxide. The 
remaining solution was concentrated and purified by column chromatography on 
silica, eluting with methanol/ethyl acetate (gradient elution, 0% - 25%). The initial 
product eluted was the sulphone, 4-(4-beiizyloxyanilino)-6- 
methylsulphonylquinazoline (0.1 33g, 38%), which was obtained as a pale yellow 
solid; 5H [2H6J-DMSO 10.23 (1H, s, N-H), 9.19 (1H, s, 5-H), 8.62 (1H, s, 2-H), 
8.25 (1H, d, J 9, 7-H), 7.93 (1H, d, J 8.5, 8-H), 7.67 (2H, d, J 9, 2'-H, 6'-H), 7.48 
(2H, d, 7-H, 2"-H, 6"-H), 7.41 (2H, d, J 7.5, 3"-H, 5"-H), 7.34 (1H, t, J 7, 4"-H), 
7.07 (2H, d, J 9, 3'-H, 5'-H), 5.15 (2H, s, CH2), 3.32 (3H, s, SO2CH3); m/z (%) 405 
(30, M+), 314 (100), 91 (62); vmax (KBr disc)/cm-I 1572, 1535, 1508, 1431. 
With more polar eluant a more polar product was obtained. This was concentrated 
and combined with the material obtained previously by crystallisation (identical by 
TLC) to give the sulphoxide product as a yellow solid (0.191g, 56%); 5H [2H6]- 
DMSO 10.01 (1H, s, N-H), 8.85 (1H, s, 5-H), 8.59 (1H, s, 2-H), 8.09 (1H, d, J 9, 7- 
H), 7.91 (1H, d, J 9, 8-H), 7.70 (2H, d. J 9, 2'-H, 6'-H), 7.48 (2H, d, 8-H, 2"-H, 6"- 
H), 7.42 (2H, d, J 8, 3"-H, 5 W -H), 7.30-7.38 (1H, m, 4"-H), 7.06 (2H, d, J 9, 3'-H, 5'- 
H), 5.12 (2H, s, CH2), 2.87 (3H, s, SOCH3); m/z (%) 389 (27, M+), 373 (29), 298 
(48), 282 (100), 91 (61); vmax (KBr discycm-1 1572, 1531, 1510, 1488, 1236. 



WO 96/09294 



64 



PCT/GB9S/02202 



Fxnmple 69 

ff-1^ < .thvithi r H^^-r^^"y vnnilinn ' w 1 1 " na7flline hydrochloride. 

4-Chloro-6-methyithioquinazoline (0.150g. 0.7mmol) and 4-phenoxyaniline (0.150g, 
0.8mmoi) were reacted in 2-propanol (6ml) according to Procedure B. The product was 
obtained as a yellow soUd (0.240g, 87%), which decomposes above 190°C; (Found: C, 
63.49; H, 4.56; N, 10.63. C21H17N3OS.HCI requires C, 63.71; H, 4.58; N, 10.61%); 
5H [2H6] -DMSO 1 1.68 (1H, b, NH), 8.80 (IH, s, 2-H), 8.64 (IH, s, 5-H), 8.00 (IH, d, 
7-H), 7.93 (IH, d, 8-H), 7.75 (2H, d, 2'-H, 6'-H), 7.46 (2H, t, 2xPh-H), 723-7.02 (5H, 
m, 3'-H, 5'-H, 3xPh-H); m/z 360 (M+1+); (KBr discern" 1 1624, 1614. 



Example 7Q 

6 T-niacetovv^^-hep yvlnyvanilino^ouinazoline 

Aqueous hydrobromic acid (38%) (4 ml) was added to 6,7-dimethoxyquinazolin-4- 
(lH)-one (4-hydroxy-6, 7-dimemoxyquinazoline) (020 g, 0.97 mraol), and the 
mixture was stirred and heated at reflux for 10 h, after which a precipitate had 
formed The mixture was cooled, filtered and the precipitate washed with diethyl 
ether/acetone (50:50) to give 6,7^mydroxyquinazol-4-(lH)-one hydrobromide 
(0.23g, 92%) as a white solid, mp >360 °C (dec); (Found: C, 36.91; H, 2.68, N, 
l0.68. C8H6N2O3.HBr requires: C, 37.09; H, 2.72; N, 10.81%); 5H [2H 6 ]-DMSO 
8.99 (1H, s, 2-H), 7.44 (1H, s, 8-H), 7.18 (1R s, 5-H); m/z (%) 178 (15, M+), 73 
(100). 

A stirred mixture of 6,7-dihydroxyquinazol-4-(lH)-one hydrobromide (0.050 g, 
0.19 mmol) and acetic anhydride (5 ml) was heated at reflux for 1 h and then cooled 
whereupon a white precipitate formed. The mixture was diluted with acetone and 
filtered. The precipitate was washed with diethyl ether to give 6,7- 
diacetoxyquinazol-4-(lH)-one hydrobromide (0.052 g, 75%), as a white solid, mp 
257-260 °C (dec);(Found: C, 41.91; H, 3.19; N, 8.26. Cl2Hl0N2O5-HBr requires: 
C, 41.98; H, 3.23; N, 8.16%); 5H [2H 6 ]-DMSO 8.26 (1H, s, Ar-H), 7.98 (IH, s. Ar- 
il), 7.60 (IH, s, Ar-H); m/z (%) 262 (10, M+). 220 (40), 178 (100) 
6,7-Diacetoxyquinazol-4-(lH)-one hydrobromide (0.50 g, 1.5 mmol) was mixed 
with thionyl chloride (10 ml) and heated to reflux for 2 h. The thionyl chloride was 
removed in vacuo to leave a yellow gum. To a portion of this gum (0.065 g, 022 
mmol if pure) was added 4-benzyloxyaniline (0.088 g, 0.44 mmol) followed by 
acetone (2 ml). A yellow precipitate formed almost immediately and the mixture 
was stirred for 10 min. The mixture was diluted with acetone and the precipitate 
collected by filtration to leave most of the unwanted impurities in the filtrate (as 
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indicated by tic). The yellow precipitate was dissolved in a mixture of 
dichloromethane (3 ml) and triethylamin* (03 ml), and the volatiles were removed 
in vacuo. Chromatography (silica gel, ethyl acetate) gave 6,7-diacetoxy-4-(4- 
benzyloxyanilino)quinazoline (0.010 g, 10%) as a white solid mp 195-196 °C; 
(Found: C, 66.29; H, 4.63, N, 9.39. C25H21N3O5.O.5H2O requires: C, 66.36; H, 
4.90; N, 9.29%); 5H [2H6]-DMSO 9.67 (IH, br s, NH), 8.52 (IH, s, 2-H or 8-H), 
8.45 (IH, s, 2-H or 8-H), 7.72-7.62 (3H, m, 5-H, 2 f -H, 6'-H), 7.49 (2H, d, J 8, 2 M -H, 
6"-H), 7.40 (3H, t, J 8, 3 M -H, 5"-H), 7.35 (IH, t, J 8, 4"-H), 7.05 (2H, d, J 9, 3-H, 5'- 
H), 5.12 (2H, s, OCH2), 2.38 (6H, 2 x s, 2 x OCOCH3); m/z (%) 444 (100, M+1+); 
vmax(KBrdisc)/cm-l 1774, 1574, 1533, 1510, 1427, 1211. 

Example 71 

6,7-DiethfiXY-4-n-phcnoxv)anilinoquinazoline hydrochloride 

4-Chloro-6,7-diethoxyquinazoIine (0.126 g; 0.5 mmol) and 3-phenoxyaniline (0.111 g; 
0.60 mmol) were reacted in 2-propanol (4 ml) for 35 minutes according to Procedure B. 
The product was thus obtained as pale yellow prisms (0.189 g, 86%) with mp 256- 
257°C (effervesc.); (Found C, 65.23; H, 5.48; N, 9.39. C24H23N3O3.HCI.O.25H2O 
requires C, 65.15; H, 5.54; N, 9.50); tic (ethyl acetate) Rf 0.37; 8H [2H6]-DMSO 11.34 
(1H, br s, NH), 8.77 (IH, s, 2-H), 8.16 (IH, s, 8-H), 7J2-7.59 (5H, m, 5-H, 5'-H, 6'-H, 
3"-H, 5 W -H), 7.30 (IH, s, 2'-H), 7.19 (IH, t, J 9, 4"-H), 7.10 (2H, d, J 9, 2"-H, 6"-H), 
6.93 (IH, d, J 9, 4'-H), 4.26 (4H, t, J 7, 2 x OCH2), 1.42 (6H, t, J 7, 2 x CH3); m/z (%) 
401 (100, M+). 

Example 72 

6.7-Diethoxv-4^4-phenoxv>anilinoquinazoline hydrochloride 

4-Chloro-6,7-diethoxyquinazoline (0.126 g; 0.50 mmol) and 4-phenoxyaniline (0.1 1 1 g; 
0.60 mmol) were reacted in 2-propanol (4 ml) for 30 minutes according to Procedure B. 
The product was thus obtained as pale yellow prisms (0.191 g, 87%) with mp 262- 
263°C; (Found C, 65.69; H, 5.53; N, 9.52. C24H23N3O3.HCI requires C, 65.83; H, 
5.48; N, 9.60); tic (ethyl acetate) Rf 0.35; 5H [2H6]-DMSO 11.20 (IH, br s, NH), 8.76 
(IH, s, 2-H), 8.32 (IH, s, 8-H), 7.71 (2H, d, J 9, 2'-H, 6*-H), 7.37-7.50 (3H, m, 5-H, 3"- 
H, 5"-H), 7.03-7.23 (5H, m, 3'-H, 5'-H, 2"-H, 4"-H, 6"-H), 4.20-4.39 (4H, m, 2 x 
OCH2), 1.40-1.53 (6H, in, 2 x CH3); m/z (%) 401 (100, M+). 



Example 71 

4«r4-Benzvloxv^anilino-6.7>diethoxvquina7;oline hydrochloride 
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4-CWoro-6,7-dieraoxyquinazoline (0.089 g; 035 ramol) and 4-benzyloxyaniline (0.080 
g; 0.40 ramol) were reacted in 2-propanol (3 ml) for 30 minutes according to Procedure 
B. The product was thus obtained as small yellow needles (0.150 g, 95%) with mp 264- 
265°C (effervesc.); (Found C, 66.12; H, 5.71; N, 9.11. C25H25N3O3.HCI requires C, 
66.44; H, 5.76; N, 9.30); tic (ethyl acetate) Rf 0.40; 8H [2H6]-DMSO 11.16 (IH, br s, 
NH). 8.71 (IH, s, 2-H), 8.28 (IH, s, 8-H), 7.59 (2H, d, J 9, 2'-H, 6'-H), 7.29-7.53 (6H, 
m, 5-H, 5 x PhH), 7.10 (2H, d, J 9, 3'-H, 5'-H), 5.16 (2H, s, CH 2 ), 4.2<M.36 (4H, m,2x 
OCH 2 ), 1.38-1.50 (6H, m, 2 x CH3); m/z (%) 415 (20, M+), 324 (100). 

Example 74 

6 T-Methvlenedioxv^^ -pbCTnxvanilinoViuinazoline hydrochloride 
4-Chloro-6,7-methylenedioxyquinazoline (0.113 g; 0.50 mmol) and 3-phenoxyaniUne 
(0.102 g; 0.55 mmol) were reacted in 2-propanol (3.5 ml) for 40 minutes according to 
procedure B. The product was thus obtained as cream prisms (0.194 g, 99%) with mp 
300-302°C; (Found C, 63.93; H, 4.07; N, 10.64. C21H15N3O3.HCI requires C, 64.04; 
H, 4.07; N, 10.67); tic (ethyl acetate) Rf 0.54; 8H [2H6]-DMSO 10.75 (1H, br s. NH), 
8.79 (IH, s, 2-H), 8.26 (IH, s, 8-H), 7.59 (1H, d, J 9, 6'-H), 7.31-7.51 (5H, m, 5-H, 2'-H, 
5'-H, 3"-H, 5"-H), 7.20 (IH, t, J 8, 4"-H). 7.09 (2H, d, J 9, 2"-H, 6"-H), 6.92 (IH, d, J 8, 
4'-H), 6.39 (2H, s, CH2O2); m/z (%) 358 (100, M+1+). 

Example 75 

6 7.MethvlengHinxv-4-< , 4 .ph < »nnyvanilin" , >q'""a7"''ne hydrochloride 
4-CWoro-6.7-methylenedioxyquinazoline (0.113 g; 0.50 mmol) and 4-phenoxyaniline 
(0.102 g; 0.55 mmol) were reacted in 2-propanol (3.5 ml) for 45 minutes according to 
Procedure B. The product was thus obtained as pale yellow plates (0.192 g, 98%) with 
mp 283-285°C; (Found C, 64.00; H, 4.10; N, 10.70. C21H15N3O3.HCI requires C, 
64.04; H, 4.07; N, 10.67); tic (ethyl acetate) Rf 0.51; 5H [2H 6 ]-DMSO 10.97 (IH, br s, 
NH), 8.75 (IH, s, 2-H), 8.30 (IH, s, 8-H), 7.71 (2H, d, J 9. 2'-H, 6'-H). 7.37-7.49 (3H, 
m, 5-H, 3'-H, 5'-H), 7.04-7.21 (5H, m, 3'-H, 5'-H, 2"-H, 4"-H, 6"-H), 6.39 (2H, s, 
CH2O2); m/z (%) 358 (100, M+1+). 

F.xample 76 

4-r4.Ren7vlnxvanninnVf T,7-pi'-thvlffn fi ^.ffYYqiiina7nlinp hydrochloride 
4-CWoro-6,7-memylenedioxyquinazoline (0.113 g; 0.50 mmol) and 4-benzyloxyaniline 
(0.109 g; 0.55 mmol) were reacted in 2-propanol (3.5 ml) for 50 minutes according to 
procedure B. The product was thus obtained as yellow prisms (0.201 g, 99%) with mp 
297-299°C; (Found C, 64.34; H, 4.36; N, 10.34. C22H17N3O3-HCI requires C, 64.78; 
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H, 4.42; N, 10J0); tic (ethyl acetate) Rf 0.50; 8H pH6]-DMS0 11.03 (1H, br s, NH), 
8.72 (1H, s, 2-H), 8.31 (1H, s, 8-H), 7.60 (2H, d, J 9, T-H, 6*-H), 7J0-7.52 (6H, m, 5-H, 
5 x PhH), 7.10 (2H, d, J 9, 3'-H, 5'-H), 6.40 (2H, s, CH2O2), 5.15 (2H, s, CH2); m/z (%) 
372 (100, M+1+). 

Example 77 

fi7-Dimetho xv.?-Tnethvl-4-r3-phenoxvanilino>quina7oline hydrochloride 
4-Chloro-6,7-dimethoxy-2-methylquinazoline (0.084 g; 0.35 mmol) and 3- 
phenoxyaniline (0.074 g; 0.40 mmol) were reacted in 2-propanol (2.5 ml) for 40 minutes 
according to Procedure B. The product was thus obtained as pale cream prisms (0.137 
g, 92%) with mp 261-263°C (effervesc.); (Found C, 64.40; H, 525; N, 9.50. 
C23H21N3O3.HCI.O.25H2O requires C, 64.48; H, 5.26; N, 9.81); tic (ethyl acetate) Rf 
027; 8H [2H61-DMSO 1 1.03 (1H, br s, NH), 8.20 (1H, s, 8-H), 7.38-7.60 (5H, m, 5-H, 
5*-H, 6-H, 3"-H, 5 M -H), 729 (1H, s, 2'-H), 7.19 (1H t, J 8, 4"-H), 7.10 (2H, d, J 9, 2"-H 
6"-H), 6.97 (1H, d, J 9, 4'-H), 4.02 and 4.00 (2 x 3H, 2 x s, 2 x OCH3), 2.53 (3H s, 2- 
CH3); m/z (%) 388 (100, M+1+). 

Example 78 

6.7-Dimethoxv-2-methvl- 4-<'4-phenoxvanilino>quinazoline hydrochloride 
4-Chloro-6,7-dimethoxy-2-methyl quinazoline (0.084 g; 0.35 mmol) and 4- 
phenoxyaniline (0.074 g; 0.40 mmol) were reacted in 2-propanol (2.5 ml) for 35 minutes 
according to Procedure B. The product was thus obtained as a dark cream powder 
(0.142 g, 96%) with mp 260-261°C (effervesc); (Found C, 64.42; H, 5.19; N, 9.66. 
C23H21N3O3.HCI.O.25 H2O requires C, 64.48; H, 5.26; N, 9.81); tic (ethyl acetate) Rf 
0.23; 5H [2H6]-DMSO 1 1.25 (IH, br s, NH), 8.30 (1H, s, 8-H), 7.75 (2H, d, J 9, 2'-H, 
6'-H), 7.43 (2H t, J 8, 3"-H, 5"-H), 7.36 (1H, s, 5-H), 7.03-724 (5H, m, 3'-H, 5'-H, 2"- 
H, 4 M -H, 6 M -H), 4.03 and 4.00 (2x3H,2xs,2x OCH3), 2.61 (3H s, 2-CH3); m/z (%) 
388 (100, M+1+). 

Example 79 

4-M-BenzvloxvaniHnoVfi 7-dimetho xy-2-methvlquinazoline hydmchloride 
4-Chloro-6,7-dimemoxy-2-memylquinazoline (0.084 g; 0.35 mmol) and 4- 
benzyloxyaniline (0.080 g; 0.40 mmol) were reacted in 2-propanol (2.5 ml) for 40 
minutes according to Procedure B. The product was thus obtained as mustard prisms 
(0.149 g, 97%) with mp 270-271°C (dec.); (Found C, 64.93; H, 5.55; N, 924. 
C24H23N3O3.HCI.O.33H2O requires C, 64.93; H 5.56; N, 9.47); tic (ethyl acetate) Rf 
0.18; 5H [2H6]-DMSO 11.00 (1H br s, NH), 8.20 (1H s, 8-H), 7.62 (2H s, J 9, 2'-H, 
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6'-H), 7.39-7.50 (5H, m 5 x PhH) 725 (1H, s, 5H), 7.11 (2H, d, J 9, 3'-H, 5'-H), 5.17 
(2R s, CH2), 4.01 and 4.00 (2x3H2xs,2x OCH3), 2.57 (3H, s, 2-CH3); m/z (%) 
402(100, M+1+). 

Example 8Q 

4«l f 4-Ren7vlaminoani1in n^qiiina7oline hydrochloride 

4-Benzamidoaniline was prepared from 4-nitroaniline (commercially available) 
according to the published method (D. L. Boger and H. Zarrinmayeh, J. Org. Chem., 
55, 1379,(1990)). 

A 1.0M solution of lithium aluminium hydride in tetrahydrofuran (8.0 ml, 8.0 
mmol) was added dropwise over a period of 5 minutes to a solution of 4- 
benzamidoaniline (0.82 g, 3.9 mmol) in tetrahydrofuran (30 ml) under nitrogen at 
room temperature. The orange mixture was then heated at reflux for 12 hours. 
Water (0.7 ml) followed by 15% aq.NaOH (0.5 ml) and then water (2 ml) was 
cautiously added to the ice cooled mixture forming a precipitate. This mixture was 
diluted with dichloromethane (30 ml) and filtered to remove the precipitate. The 
filtrate was concentrated in vacuo and the residue chromatographed (silica gel, 2% 
methanol/dichloromethane) to give 4-benzylaminoaniline (0.52 g, 67%) as a deep 
red solid; 5H [2H3]-CDCl3 7.38-7.20 (5H, m, 5 x PhH), 6.59 and 6.52 (2 x 2H, 2 x 
d, J 9, 2-H and 6-H, 3-H and 5-H), 4.27 (2H, s. CH2), 3.30 (3H, br s, NH2, NH); 
m/z (%) 198 (75, M+), 107 (100). 

4-Chloroquinazoline (0.15 g, 0.91 mmol) and 4-benzylaminoaniline (0.15 g, 0.76 
mmol) were reacted in 2-propanol (15 ml) for 30 minutes according to Procedure B. 
The yellow solid thus obtained was 4^4-benzylaminoaniIino)quinazoline 
hydrochloride (0.17 g, 62%), mp 210°C (dec); (Found: C, 68.76; H, 5.09 N, 15.14. 
C21H18N4.HC1.0.2H2O requires: C, 68.83; H, 5.33; N, 15.28%); 5H [2H6>DMSO 
1 1.25 (1H, br s, NH), 8.78 (1H, s, 2-H), 8.70 (1H, d, J 8, 8-H), 8.02 (1H, t, J 8, 7-H), 
7.86 (1H, d, J 8, 5-H), 7.80 (1H, t, J 8, 6-H), 7.41-7.30 (6H, ra, 2'-H, 6'-H, 2"-H, 3"- 
H, 5"-H, 6"-H), 7.23 (1H, t, J 8, 4"-H), 6.68 (2H, d, J 9, 3'-H, 5'-H), 4.32 (2H, s, 
CH2); m/z (%) 327 (100, M+1+); v ma x (KBr disc)/cm-l 1630, 1612, 1568, 1520, 
1373,762. 

Example 81 

4-l r 4>Ben7n/)aminoanilin o>-6.7-dimethoxvQuinazoline hydrochloride 
4-Chloro-6,7-dimethoxyquinazoline (0.12 g, 0.54 mmol) and 4-benzylaminoaniline 
(prepared as described above) (0.15 g, 0.76 mmol) were reacted in 2-propanol (15 
ml) for 30 minutes according to Procedure B. The yellow solid thus obtained was 4- 
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(4-benzylaminoanilino>6,7.dimethoxyquinazoIine hydrochloride (0.16 g, 70%), mp 
255-256 °C; (Found: C, 65.59; a 5.67 N, 13.30. C23H22N4O2.HCI requires: C, 
65.32; H, 5.48; N, 13.25%); 5H [2H6]-DMSO 1 1.07 (la br s, NH), 8.65 (la s, 2- 
H), 8.20 (ia s, 8-H), 7.42-7.28 (7a m. 5-a 2'-H, 6'-a 2 W -H, 3"-H, 5"-H, 6"-H), 
7.23 (1 a t, J 8, 4"-H), 6.67 (2a d, J 9, 3'-H, 5'-H), 4.32 (2a s, CH 2 ), 3.96 (6a s, 2 
x OCH3); m/z (%) 387 (100, M+1+); vmax (KBr disc)/cm-l 1630, 1576, 1514, 
1437, 1277. 

Example 82 

4-f4-Benzvlanilino^Quina?oline hyd rochloride 

4-Chloroquinazoline (0.10 g, 0.61 mmol) and 4-aminodiphenylmethane 
(commercially available) (0.16 g, 0.85 mmol) were reacted in 2-propanol (15 ml) 
for 30 minutes according to Procedure B, except that crystallisation was induced by 
the addition of diethyl ether. The pale creamy yellow solid thus obtained was 4-(4- 
benzylanilino)quinazoIine hydrochloride (0.13 g, 62%), mp 235-236 °C; (Found: 
C, 72.23; a 5.19 N, 11.93. C21H17N3.HCI requires: C, 72.51; a 5.22; N, 
12.08%); 8H [2H6J-DMSO 11.54 (1H, br s, NH), 8.91 (ia d, J 8, 8-H), 8.87 (1H, 
s, 2-H), 8.08 (1H, t, J 8, 7-H), 7.96 (1H, d, J 8, 5-H), 7.84 (ia t, J 8, 6-H), 7.63 
(2H, d, J 9, 2'-H, 6'-H) 7.38-7.24 (6a m, 3'-a 5'«a 2"-H, 3 M -H, 5"-H, 6"-H), 720 
(ia t, J 8, 4"-H), 4.00 (2a s, CH2); m/z (%) 312 (100, M+1+); vmax (KBr 
disc)/cm-i 1632, 1614, 1562, 1433, 1375. 

Example 83 

4-(4-BenzvlanilinoV6.7-dimethoxvquina7oline hy drochloride 
4-Chloro-6,7-dimethoxyquinazoiine (0.10 g, 0.45 mmol) and 4- 
aminodiphenylmethane (0.12 g, 0.67 mmol) were reacted in 2-propanol (12 ml) for 
30 minutes according to Procedure B, except that crystallisation was induced by the 
addition of diethyl ether. The colourless solid thus obtained was 4-(4- 
benzylanilino)-6,7-dimethoxyquinazoline hydrochloride (0.14 g, 77%), mp 259- 
260 °C; (Found: C, 67.94; a 5.50 N, 10.29. C23H21N3O2.HCI requires: C, 67.73; 
a 5.44; N, 10.30%); 6H (2H6]-DMSO 1 1.40 (1H, br s, NH), 8.74 (1H, s, 2-H), 8.34 
(1H, s, 8-H), 7.61 (2H, d, J 9, 2'-H, 6'-H), 7.40 (1H, s, 5-H), 7.35-7.25 (6a m, 3'-H, 
5'-H, 2 M -H, 3 M -a 5"-H, 6"-H), 7.21 (ia t, .J 8, 4"-H), 4.00 (6H, s, 2 x OCH3), 3.98 
(2H, s, CH2); m/z (%) 372 (100, M+1+); v ma x (KBr disc)/cm-l 1632, 1576, 1512, 
1437, 1281. 



Example 84 
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4-r4-Ren7v1anilinoV6.7 -Hiethoxvauina7o1ine hydrochloride 

4-Chloro-6,7-diethoxyquinazoline (0.126 g; 0.30 mmol) and 4-benzylaniline (0. 92 g; 
0.50 mmol) were reacted in 2-propanol (2.5 ml) for 20 minutes according to Procedure 
B. The product was thus obtained as pale yellow needles (0.189 g, 87%) with mp 242- 
244°C; (Found C, 68.80; H. 5.90; N, 9.54. C25H25N3O2.HCI requires C, 68.88; H, 
5.97; N, 9.64); tic (ethyl acetate) Rf 0.42; 6H (2H6]-DMSO 11.23 (1H, or s, NH), 8.71 
(lH,s, 2-H), 8.29 (1H, s, 8-H), 7.60 (2H, d, J 9, 2'-H. 6'-H), 7.16-7.40 (8H, m, 5'-H, 3'- 
H, 5'-H, 5 x PhH), 4.20-4.38 (4H, m, 2 x OCH2), 4.04 (2H, s, CH2), 1.37-1.51 (6H, m, 2 
x CH3); m/z (%) 399 (100, M+). 

Example 85 

A^BenzvlanilinnVfi.T -mffthvlenedinxvquinazoline hydrochloride 
4-Chloro-6,7-memylenedioxyqiunazoline (0.113 g; 0.50 mmol) and 4-benzylaniline 
(0.101 g; 0.55 mmol) were reacted in 2-propanol (3.5 ml) for 60 minutes according to 
procedure B. The product was thus obtained as pale mustard prisms (0.191 g, 97%) 
with mp 296-298°C; (Found C, 6726; H, 4.64; N, 10.67. C22H17N3O2.HCI requires C, 
67.43; H, 4.60; N, 10.73); tic (ethyl acetate) Rf 0.50; 5H [2H6]-DMSO 10.98 (1H, br s, 
NH), 8.71 (1H, s, 2-H), 8.30 (1H, s, 8-H), 7.61 (2R d, J 9, 2'-H, 6'-H), 7.40 (1H, s, 5- 
H). 7.17-7.32 (7H, m, 3'-H, 5'-H, 5 x PhH), 6.39 (2H, s, CH 2 0 2 ), 4.00 (2H, s, CH 2 ); 
m/z(%)356(100,M+l + ). 

F.xample 86 

4-(4-Ren7v»anilino'>-< T-br f ' rnn T" n?l7,nl ' ne hydrochloride 

6-Bromo-4H:moroquinazoline (0.122 g; 0.50 mmol) and 4-benzylaniline (0.092 g; 0.50 
mmol) were reacted in 2-propanol (2.5 ml) for 30 minutes according to Procedure B. 
The product was thus obtained as bright yellow prisms (0.194 g, 91%) with mp 264- 
266°C; (Found C, 59.12; H, 4.04; N, 9.71. C2lHi6BrN3.HCl requires C, 59.08; H, 
3.98; N, 9.85); tic (ethyl acetate) Rf 0.60; 5H [2H6]-DMSO 11.60 (IH, br s, NH), 9.23 
(lH,'s, 5-H), 8.88 (1H, s, 2-H), 8.21 (1H, d, J 9, 7-H), 7.93 (1H, d, J 9, 8-H), 7.68 (2H, 
d, J 8, 2'-H, 6'-H), 7.21-7.40 (7H, m, 3'-H, 5'-H, 5 x PhH), 4.00 (2H, s, CH 2 ); m/z (%) 
390 (100, M+). 

Example 87 

4-r4-Ren7vlanilinnVfi 7-^impthnxv-2- m P thvlqiiina7nlin<» hydrochloride 
4-Chloro-6,7-dimemoxy-2-memylquinazoline (0.084 g; 0.35 mmol) and 4-benzylaniline 
(0.073 g; 0.40 mmol) were reacted in 2-propanol (2.5 ml) for 50 minutes according to 
Procedure B. The product was thus obtained as beige prisms (0.124 g, 84%) with mp 
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269-270°C (effervesc); (Found C, 67.80; H, 5.70; N, 9.74. C24H23N3O2.HCI.O.25H2O 
requires C, 67.60; H, 5.75; N, 9.86); tic (ethyl acetate) Rf 0J22; 8H pH6]-DMSO 1 1.08 
(1H, br s, NH), 8.22 (1H, s, 8-H), 7.14 (2H, d, J 9, 2'-H, 6'-H), 7.17-7.37 (8H, m, 5-H, 
3'-H, 5'-H, 5 x PhH), 4.03 (2H, s, CH2), 4.02 and 4.00 (2 x 3H 2 x s, 2 x OCH3), 2.59 
(3H. s, 2-CH3); m/z (%) 386 (100), M+1+). 

Example 88 

4-/4-Anilinoanilino')q »ina7oline hydrochloride 

4-Chloroquinazoline (0.13 g, 0.76 mmol) and 4-anilinoaniline (Aldrich) (0.18 g, 
0.91 mmol) were reacted in 2-propanol (12 ml) for 30 minutes according to 
Procedure B. The rusty brown solid thus obtained was 4-(4- 
anilinoanilino)quinazoline hydrochloride (0.25 g, 93%), mp 246-248°C; (Found: C, 
68.21; H, 4.91; N, 15.57. C20H16N4.HCI 0.25 H2O requires: C, 67.99; H, 4.95; N, 
15.86%); 5H [2H6]-DMSO 1 1.55 (1H, br s, NH), 8.93 (1H, d, J 8, 8-H), 8.87 (1H, s, 
2-H), 8.30 (1H, br s, NH), 8.08 (1H, t, J 8, 7-H), 7.95 (1H, d, J 8, 5-H), 7.82 (1H, t, J 
8, 6-H), 7.60 (2H, d, J 9. 2'-H, 6'-H) 7.25 (2H t, J 9, 3 M -H, 5"-H), 7.15 (4H. m, 3'-H, 
5'-H, 2"-H, 6"-H), 6.87 (1H, t, J 9, 4"-H); m/z (%) 313 (100, M+1+); vmax (KBr 
disc)/cm-l 1632, 1614, 1595, 1520, 1493. 

Example 89 

4-( , 4-Anilinoani1inoV6.7-Himethoxv quina7oline hydrochloride 
4-Chloro-6,7-dimethoxyquinazoline (0.061 g, 0.27 mmol) and 4-anilinoaniline 
(Aldrich) (0.075 g, 0.41 mmol) were reacted in 2-propanol (6 ml) for 30 minutes 
according to Procedure B. The olive green solid thus obtained was 4-(4- 
anilmoanilino)-6,7-dimethoxyquinazoline hydrochloride (0.088 g, 79%), mp 266- 
268°C; (Found: C, 64.54; H, 5.24; N, 13.63. C22H20N4O2.HCI requires: C, 64.62; 
H, 5.18; N, 13.70%); 5H [2H6]-DMSO 11.20 (1H, br s, NH), 8.75 (1H. s, 2-H), 
8.27 (1H, s, 8-H), 8.27 (1H, br s, NH), 7.54 (2H, d, J 9, 2"-H 6'-H), 7.36 (1H, s, 5- 
H), 7.27 (2H, t, J 8, 3"-H, 5"-H), 7.17-7.10 (4H, m. 3'-H, 5'-H, 2"-H, 6 M -H), 6.85 
(1H, t, J 8, 4"-H), 4.00 (6H, s, 2 x CH3); m/z (%) 373 (100, M+1+); vmax (KBr 
disc)/cm-l 1632, 1595, 1574, 1512, 1495, 1437. 

F.xample 90 

4.f4-Ben7ovlanilino>auina70line hydrochloride 

4-Chloroquinazoline (0.10 g, 0.61 mmol) and 4-aminobenzophenone (Aldrich) (0.18 
g, 0.91 mmol) were reacted in 2-propanol (12 ml) for 30 minutes according to 
Procedure B. The pale yellow solid thus obtained was 4-(4- 
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benzoylanilino)quinazoline hydrochloride (0.20 g, 91%), mp 288°C (dec); (Found: 
C, 69.30; H, 4.41; N, 1 1.42. C2iHi5N3O.HCLO.lH2O requires: C, 69.36; H, 4.49; 
N, 1 1.56%); 5H [2H6]-DMSO 1 1.95 (1H, br s, NH), 9.18 (1H, d. J 9, 8-H), 9.12 
(1H, s, 2-H), 8.25 (1H, t, J 8. 7-H), 8.22-8.15 (3H, m, 3'-H, 5'-H, 5-H), 8.05-7.95 
(3H, m, 2-H, 6'-H, 6-H), 7.88 (2H, d, J 8, 2"-H, 6"-H) 7.80 (1H, t, J 8, 4"-H), 7.72 
(2H, t, J 8, 3"-H, 5"-H); m/z (%) 325 (100, M + ); v ma x (KBr disc)/cm-l 1655, 1634, 
1601, 1564, 1533. 

Example 91 

4-r4-Ren70v1anilinoV6. 7-Himethoxvqiiina7oline hydrochloride 
4-Chloro-6,7-dimethoxyquinazoline- (0.102 g, 0.454 mmol) and 4- 
aminobenzophenone (Aldrich) (0.11 g, 0.545 mmol) were reacted in 2-propanol 
(15 ml) for 4 h according to Procedure B. The pale yellow solid thus obtained was 
4-(4-beitzoylanilino)-6,7-dimethoxyquinazoline hydrochloride (0.16 g, 84%), mp 
264-265°C; (Found: C, 65.72; H, 4.73; N, 9.87. C23H19N3O3.HCI requires: C, 
65.48; H, 4.78; N, 9.96%); 8H [2H6]-DMSO 1 1.40 (1H, br s, NH), 8.80 (1H, s, 2- 
H), 8.38 (1H, s, 8-H), 8.01 (2H, d, J 9, 3'-H, 5'-H), 7.87 (2H, d, J 9, 2-H, 6'-H), 
7.77 (2H, m, 2"-H, 6"-H), 7.70 (1H, t, J 9, 4"-H), 7.59 (2H, t, J 9, 3"-H 5"-H), 7.40 
(1H, s, 5-H), 4.02 (6H, 2 x s, 2 x CH 3 ); m/z (%) 385 (68, M+), 384 (100); v max 
(KBrdisc)/cm-l 2600, 1653, 1632, 1599, 1572, 1516, 1451, 1277, 1230. 

Example 92 

4^4-Rf!n7nvl aminf»anilinQ)qi||na7niine hydrochloride 

4-Chloroquinazoline (0.10 g, 0.61 mmol) and 4-benzamidoaniline (Salor via 
Aldrich) (0.15 g, 0.71 mmol) were reacted in 2-propanol (12 ml) for 30 minutes 
according to Procedure B. The bright yellow solid thus obtained was 4-(4- 
benzoylaminoanilino)quinazoline hydrochloride (0.19 g, 82%), mp 322-324°C; 
(Found: C, 66.21; H, 4.56; N, 14.58. C21H16N4O.HCI.O.2 H2O requires: C, 66.30; 
H, 4.61; N, 14.73%); 5H [2H6]-DMSO 11.71 (1H, br s, NH), 10.40 (1H, s, NH.CO), 
8.97 (1H, d, J 9, 8-H), 8.90 (1H, s, 2-H), 8.10 (1H, t, J 8, 7-H), 8.05-7.97 (3H, m, 5- 
H, 2"-H, 6"-H,), 7.91 (2H, d, J 9, 2'-H, 6'-H), 7.85 (1H, t, J 8, 6-H),7.74 (2H, d, J 9, 
3'-H, 5'-H), 7.58 (1H, t, J 8, 4"-H), 7.53 (2H t, J 9, 3"-H, 5"-H); m/z (%) 340 (80, 
M+). 105 (100); vmax (KBr discycm-l 1653, 1634, 1612, 1566, 1514, 1429, 1357. 

Example 93 

4-/4-Ren7Qvl»minoar i ilin p '>-fi 7-dimethoxvmiinazolinfi hydrochloride 
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4-Chloro-6,7-dimethoxyquinazoline (0.102 g, 0.454 mmol) and 4-benzamidoaniline 
(Salor via Aldrich) (0.1 16 g, 0.546 mmol) were reacted in 2-propanol (15 ml) for 1 
h according to Procedure B. The pale yellow solid thus obtained was 4-(4- 
benzoylaminoanilino)-6,7-dimethoxyquinazoline hydrochloride (0.110 g, 55%), mp 
266-267°C; (Found: C, 62.82; H, 4.71; N, 12.48. C23H20N4O3.HC1.0.15H2O 
requires: C, 62.84; H, 4.88; N, 12.74%); 8H [2H6]-DMSO 11.17 (1H, br s, NH), 
10.35 (1H, s, NHCO), 8.78 (1H, s, 2-H), 8.25 (1H, s, 8-H), 7.95 (2H, d, J 9, 2"-H, 
6"-H), 7.88 (2H, d, J 9, 2'-H, 6'-H), 7.67 (2H, d, J 9, 3'-H, 5'-H), 7.61 (1H. t, J 8, 4 M - 
H), 7.52 (2H, t, J 8, 3"-H, 5"-H), 7.33 (1H, s, 5-H), 4.02 (6H, 2 x s, 2 x CH3); m/z 
(%) 400 (82, M+), 105 (100); Vma x (KBr disc)/cm-l 1632, 1578, 1512, 1437, 1279. 

Example 94 

4-C4-Anilinocarhonvlanilino'>quina7oline hydrochloride 

4-Chloroquinazoline (0.10 g, 0.61 mmol) and 4-aminobenzanilide (APIN) (0.15 g, 
0.69 mmol) were reacted in 2-propanol (15 ml) for 15 minutes according to 
Procedure B. The creamy yellow solid thus obtained was 4-(4- 
anilinocarbonylamlino)quinazoline hydrochloride (0.19 g, 83%), mp 326-327 °C; 
(Found: C, 66.28; H, 4.44; N, 14.56. C2iHl6N4O.HCLO.2H2O requires: C, 66.30; 
H, 4.60; N, 14.73%); 8H [2H6]-DMSO 1 1.87 (1H, br s, NH), 10.40 (1H, s, NHCO), 
9.12 (1H, d, J 9, 8-H), 9.08 (1H, s, 2-H), 820-8.17 (3H m. 7-H, 3'-H, 5'-H), 8.12 
(1H, d, J 9, 5-H), 8.06 (2H, d, J 9, 2'-H, 6'-H), 7.96 (1H, t, J 8, 6-H), 7.92 (2H, d, J 
9, 2"-H, 6"-H), 7.48 (2H, t, J 9, 3 M -H, 5"-H), 7.22 (1H, t, J 9, 4"-H); m/z (%) 340 (22, 
M+), 248 (100); v max (KBr disc)/cm-l 1666, 1634, 1605, 1560, 1535, 1508, 1497, 
1439, 1377, 1319. 

Example 9S 

4-(4-AnilinQcarbony>aniHnoV6.7-dimethQxyquinazpling hydrochloride 
4-Chloro-6,7-dimethoxyquinazoline (0.10 g, 0.45 mmol) and 4-aminobenzanilide 
(APIN) (0.12 g, 0.58 mmol) were reacted in 2-propanol (15 ml) for 30 min 
according to Procedure B. The pale cream solid thus obtained was 4-(4- 
amlinocarbonylanilmo)-6,7-dimemoxyquinazoline hydrochloride (0.16 g, 79%), mp 
275-277 °C; (Found: C, 62.38; H, 4.72; N, 12.60. C23H20N4O3.HCI.O.3H2O 
requires: C, 62.46; H, 4.92; N, 12.67%); 8H [2H6]-DMSO 11.50 (1H, br s, NH), 
10.25 (IH, s, NHCO), 8.86 (1H, s, 2-H), 8.41 (1H, s, 8-H), 8.08 (2H, d, J 9, 3'-H, 5'- 
H), 7.95 (2H, d, J 9, 2'-H, 6'-H), 7.80 (2H, d, J 9, 2"-H, 6"-H), 7.42 (IH, s, 5-H), 
7.37 (2H, t, J 9, 3"-H, 5"-H), 7.10 (IH, t, J 9, 4"-H), 4.02 (6H, 2 x s. 2 x CH3); m/z 
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(%) 400 (20, M + ), 308 (100); v max (KBr disc)/cnrl 1664, 1635, 1597, 1578, 1527, 
1510, 1437, 1277, 1236. 



Fxample 96 

4-^Ani1inomethvlanilino)auina7:o1ine hydrochloride 

A solution of 4-aminobenzanilide (APIN) (1.0 g, 4.7 mmol) in dry tetrahydrofuran 
(10 ml) was carefully added to a stirred suspension of lithium aluminium hydride 
(0.27 g, 7.05 mmol) under an atmosphere of nitrogen over a period of 20 min. the 
mixture was then heated to reflux for 2 h. Further lithium aluminium hydride was 
added as a 1.0 M solution in tetrahydrofuran (4.0 ml, 4.0 mmol), and the mixture 
heated at reflux for a further 5 h. Water (1.0 ml) was then carefully added to the ice- 
cooled green mixture, followed by 15% aq. sodium hydroxide (1.0 ml), and further 
water (3.0 ml). The crystalline precipitate was then diluted with dichloromethane 
(25 ml) and then filtered. The filtrate was evaporated in vacuo, and the residual 
brown oil chromatographed (silica gel, 5% methanol/dichlormethane) to give 4- 
anirmomethylaniline (0.54 g, 59%) as a light brown solid; 8H CDC13 7.20-7.10 (4H, 
m, 3-H, 5-H, 3'-H, 5'-H), 6.70 (1H, t, J 9, 4-H), 6.68-6.60 (4H, m, 2-K 6-H, 2'-H, 6'- 
H). 

4-Chloroquinazoline (0.10 g, 0.61 mmol) and 4-anUinomethylaniline (0.16 g, 0.82 
mmol) were reacted in 2-propanol (15 mi) for 30 minutes according to Procedure 
B. The bright yellow solid thus obtained was 4-(4- 

anilinomethylanilino)quinazoline hydrochloride (0.16 g, 72%), mp 198-200 °C; 
(Found: C, 68.64; H, 5.13; N, 15.16. C2lHl8N4.HC1.0.3H2O requires: C, 68.49; 
H, 5.36; N, 15.21%); 5H [2H6]-DMSO 11.52 (1H, br s, NH), 8.98 (IH, d, J 9, 8- 
H), 8.87 (1H, s, 2-H), 8.08 (1H, t, J 9, 6-H), 7.96 (1H, d, J 9, 5-H), 7.82 (1H, t, J 9, 
7-H), 7.67 (2H, d, J 9, 2'-H, 6'-H), 7.49 (2H, t, J 9, 3'-H, 5'-H), 7.08 (2H, d, J 9, 3"- 
H, 5"-H), 6.64 (2H, t, J 9, 2"-H, 6 M -H), 6.58 (IH, t, J 9, 4"-H), 4.30 (2H, s, CH2N); 
m/z (%) 326 (19, M+), 234 (100); vmax (KBr disc)/cm-l 2642, 1634, 1605, 1562, 
1510, 1435, 1375. 



Example 97 

4-/4>Phenvle thvnvlanilino^niHna7oline hydrochloride 

Bis(triphenylphosphine)paliadium(II) chloride (0.12 g, 0.17 mmol) was added to a 
stirred solution of phenylacetylene (Aldrich) (1.3 g, 12.7 mmol) and 4-iodoaniline 
(Aldrich) (2.14 g, 9.8 mmol) in triethylamine (50 ml) at room temperature under 
nitrogen, followed immediately by copper iodide (0.04g, 0.21 mmol). The reaction 
vessel was covered with aluminium foil to prevent exposure to light, and the 
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mixture was stirred for 1 h. The dark mixture was then evaporated, and the residue 
chromatographed (silica gel, gradient elution from 50% petrol (40-60) in 
dichloromethane to 100% dichloromethane) to give the product 4- 
phenyiethynylaniline (1.49 g, 61%) as a light brown solid, 5H [2H6]-DMSO 7.45 
(2H, d f J 9, 2'-H, 6'-H), 7.42-7.30 (3H, m, 4'-H, 3'-H, 5'-H), 7.20 (2H, d, J 9, 3-H, 
5-H), 6.57 (2H, d, J 9, 2-H, 6-H), 5.48 (2H, br s, NH2). 

4-Chloroquinazoline (0.10 g, 0.61 mmol) and 4-phenylethynylaniline (0,16 g, 0.83 
mmol) were reacted in 2-propanol (12 ml) for 15 minutes according to Procedure B. 
The pale yellow solid thus obtained was 4-(4-phenylethynylanilino)quinazoline 
hydrochloride (0.18 g, 83%), mp 259-261°C; (Found: C, 73.61; H, 4.56; N, 11.57. 
C22H15N3.HCI requires: C, 73.84; -H, 4.51; N, 11.74%); 5H pH6]-DMSO 11.60 
(1H, br s, NH), 8.92 (1H, cL J 9, 8-H), 8.87 (1H, s, 2-H), 8.02 (1H, t, J 8, 7-H), 7.94 
(1H, d, J 8, 5-H), 7.84 (2H, d, J 9, 3'-H, 5'-H), 7.77 (1H, t, J 8, 6-H), 7.60 (2H, d, J 
9, 2'-H, 6'-H), 7.50 (2H, t J 9, 2"-H, 6"-H), 7.45-7.30 (3H. m, 3"-H, 4 M -H, 5 W -H); 
m/z (%) 321 (100, M+); vmax (KBr disc)/cm-l 1630, 1612, 1587, 1566, 1556, 
1535, 1423. 

Example 98 

6.7-Dimethoxv-4^r4-phenvlethvnvlanilino^quinazoHne hydrochloride 

4- Chloro-6,7-dimethoxyquinazoline (0.102 g, 0.454 mmol) and 4- 
phenylethynylaniline (0.1 16 g, 0.545 mmol) were reacted in dry dimethylformamide 
(5 ml) for 2 h according to Procedure B. The yellow solid thus obtained was 6,7- 
dimethoxy-4-(4-phenylethynylanilino)quina20line hydrochloride (0.20 g, 97%), mp 
267-269°C; (Found: C, 69.38; H, 4.88; N, 9.62; CI, 8.35. C24H19N3O2.HCI 
requires: C, 68.98; H, 4.79; N, 10.06; CI, 8.50%); 5H pH6]-DMSO 1 1.20 (1H, br s, 
NH), 8.82 (1H, s, 2-H), 8.28 (1H, s, 8-H), 7.85 (2H, d, J 9, 3*-H, S'-H), 7.68 (2H, d, J 
9, 2 f -H, 6'-H), 7.58 (2H, m, 2 M -H, 6 M -H), 7.42 (3H, m, 4"-H, 3"-H, 5"-H), 7.35 (1H, s, 

5- H), 4.02 (6H, 2 x s, 2 x CH3); m/z (%) 381 (100, M+), 105 (100). 

Example 99 

ftrans>-444-Phenvlethenvnanilinoquina7oline hydrochloride 
4-Chloroquinazoline (0.10 g, 0.61 mmol) and 4-aminostilbene (TCI) (0.15 g, 0.79 
mmol) were reacted in 2-propanol (15 ml) for 3 minutes according to Procedure B. 
The yellow solid thus obtained was (trans)-4-(4-phenyIethenyl)anilinoquinazoline 
hydrochloride (0.15 g, 68%), mp 305-307 °C; (Found: C, 73.01; H, 5.12; N, 1 1.51. 
C22H17N3.HC1.0.1H2O requires: C, 73.06; H, 5.07; N, 11.61%); 5H [2H6>DMSO 
1 1.62 (1H, br s, NH), 8.95 (1H, d, J 9, 8-H), 8.92 (1H, s, 2-H), 8.1 1 (1H, t, J 9, 6-H), 



WO 96/09294 



76 



PCT/GB95/0M02 



7 99 (1H, d, J 9, 5-H), 7.88 (1H, t, J 9, 7-H), 7.82 (2H, d, J 9, 3'-H, 5'-H), 7.73 (2H, 
t, J 9. 2'-H, 6'-H), 7.62 (2a d, J 9, 2"-H, 6"-H). 7.40 (2H, t, J 9, 3"-H, 5"-H), 7.32- 
7.25 (3H, m. 4"-H, 2 x alkene H); m/z (%) 323 (99, M+), 322 (100); v raax (KBr 
disc)/cm-l 1634, 1612, 1560, 1533, 1433, 1375. 



Example ioo 

f trn n ^-/;7-nimPttioi t v^U4 - r h'»"v''tH'-nvi^niiinn^uina7Qlinff hydrochloride 
4.Chloro-6,7.dimethoxyquinazoline (0.10 g, 0.45 mmol) and 4-aminostilbene (TCI) 
(0.16 g, 0.82 mmol) were reacted in 2-propanol (15 ml) for 3 h according to 
Procedure B. The bright yellow solid thus obtained was 6,7-dimethoxy-4-{4- 
pheRylethenylanilino)quinazoline hydrochloride (0.15 g, 80%), mp 264-265 °C; 
(Found: C, 68.39; H, 5.13; N, 9.88. C24H2iN3O2.HCLO.lH2O requires: C, 68.36; 
H, 5.31; N, 9.96%); 5H [2H6]-DMSO 11.31 (1R br s, NH), 8.80 (1H, s, 2-H), 8.32 
(1H, s, 8-H), 7.78 (2H, d, J 8, 3'-H, 5'-H), 7.70 (2H, d, J 8, 2-R 6-H), 7.62 (2H, d, J 
8, 2 M -H. 6"-H), 7.40-7.20 (6R m, 5-H, 3"-R 4"-H. 5"-H, 2 x alkene H), 4.03 (6H, 2 
x s. 2 x OCH3); m/z (%) 383 (100, M+); v ma x (KBr disc)/cm-l 1632, 1576, 1512, 
1435, 1277. 

Fxnmple 101 

A-r^PhenvifthvlanilinoV ii^" 37 "''^ Hydrochloride 

A solution of 4-aminostilbene (TCI) (1.0 g, 5.13 mmol) in ethyl acetate (25 ml) was 
carefully added to 10% palladium on charcoal (0.050 g). The resulting suspension 
was stirred at r.t p. under an atmosphere of hydrogen. When the reaction was 
complete (ca. 30 min) (as indicated by tic) the suspension was filtered through a pad 
of Hyflo, and the filtrate were evaporated to dryness to give 4-phenylethylaniline 
(0.77 g, 77%) as an off-white solid; 8H pH6>DMSO 7.25 ((2H, t, J 8, 3'-H, 5'-H), 
7.19 (2H, d, J 8, 2'-H, 6-H), 7.16 (1H, t, J 8, 4'-H), 6.85 (2H, d, J 9, 3-H, 5-H), 6.48 
(2H, d, J 9, 2-H, 6-H), 4.72 (2H, br s, NH 2 ), 2.78 (2H, m, CH2), 2.70 (2H, m, CH 2 ). 
4-Chloroquinazoline (0.10 g, 0.61 mmol) and 4-(phenylethyl)aniline (0.17 g, 0.85 
mmol) were reacted in 2-propanol (6 ml) for 30 minutes according to Procedure B. 
The white solid thus obtained was 4-(4-phenylemylamlino)quinazoline 
hydrochloride (0.16 g, 73%), mp 263-264 «C; (Found: C, 73.14; H, 5.71; N, 11.50. 
C22H19N3.HC1 requires: C, 73.02; H, 5.57; N, 11.61%); 8H pH 6 l-DMSO 11.55 
(1H, br s, NH), 8.88 (1H, d, J 9, 8-H), 8.85 (1H, s, 2-H), 8.10 (IH, t, J 9, 6-H), 7.98 
(1H d, J 9, 5-H), 7.87 (1H, t, J 9, 7-H), 7.65 (2H, d, J 9, 2'-H, 6-H), 7.35 (2H, t, J 9, 
3'-H 5'-H), 7.30-7.20 (4H, m, 2"-H, , 3"-H, 5"-H, 6"-H), 7.17 (1H, t, J 8, 4«-H), 2.95 
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(4H, s, CH2CH2); m/z (%) 325 (89, M+) t 234 (100); v max (KBr disc)/cm-I 2617, 
1634, 1616, 1595, 1566, 1543, 1431, 1377. 

Example 1Q2 

6.7-Dimethoxv-4-f 4^henvlethvlam linotam'naTolin e hydrochloride 
4-Chloro-6,7-dimethoxyquinazoline (0.10 g, 0.45 mmol) and 4-(phenylethyl)aniIine 
(0.13 g, 0.67 mmol) were reacted in 2-propanol (15 ml) for 35 min according to 
Procedure B. The white solid thus obtained was 6,7-<iimethoxy-4-(4- 
phenylethylanilino)quinazoline hydrochloride (0.14 g, 75%), mp 262-263 °C; 
(Found: C, 68.31; H, 5.78; N, 9.85. C24H23N3O2.HCI requires: C 68.32; H, 5.73; 
N, 9,96%); 5H [2H6J-DMSO 11.20 (1H, br s ? NH), 8.75 (1H, s, 2-H), 825 (1H, s, 
8-H), 7.58 (2H, d, J 9, 2'-H, 6'-H), 7.40-7.20 (7H, m, 5-H, 3'-H, 5'-H, 2"-H, 3 M -H, 5"- 
H, 6"-H), 7.17 (1H, t, J 8, 4"-H), 4.02 (6H t 2 x s. 2 x OCH3), 2.95 (4H, s, 
CH2CH2); m/z (%) 385 (17, M+), 294 (100); v ma x (KBr disc)/cm-l 1634, 1574, 
1516, 1435, 1362, 1281, 1230, 1063. 

Example 103 

4-(4-Phenvlthioamlino^quinazoline hydrochloride 

4-Chlqroquinazoline (0.050 g, 0.30 mmol) and 4-(phenylthio)aniline (Salor) (0.070 
g, 0.35 mmol) were reacted in 2-propanol (6 ml) for 15 minutes according to 
Procedure B. The bright yellow solid thus obtained was 4-(4- 
phenylthioanilino)quinazoline hydrochloride (0.075 g, 68%), mp 275-276 °C; 
(Found: C, 65.49; H, 4.43; N, 11.38. C20H15N3S.HCI requires: C, 65.65; H, 4.41; 
N, 1 1.48%); 5H [2H6]-DMSO 11.60 (1H, br s, NH), 8.91 (1H, d, J 9, 8-H), 8.89 
(1H, s, 2-H), 8.10 (1H, t, J 8, 6-H), 7.98 (1H, d, J 9, 5-H), 7.85 (1H, t, J 8, 7-H), 
7.80 (2H, d, J 9, 2'-H, 6'-H), 7.45 (2H, t, J 9, 3'-H, 5'-H), 7.44-7.38 (4H, m, 2"-H, , 
3 W -H, 5"-H, 6 M -H), 7.37 (1H, t, J 8, 4"-H); m/z (%) 329 (100, M+); vmax (KBr 
disc)/cm-l 2538, 1630, 1612, 1566, 1537, 1495, 1433, 1375. 

Fxample 104 

4-(4-Phenvlsulfonv1anilino^quina^oIine and 4-r4-phenvlsulfinvlaninno)quina^oline 
Oxone® (2KHSO5.KHSO4.K2SO4) (0.13 g, 0.21 mmol) was added to a stirred 
suspension of 4-(4-phenylthioanilino)quinazoline hydrochloride (0.030 g, 0.082 
mmol) in methanol (3 ml) and water (8 ml) at 0 °C and the mixture stirred for 3 h. 
The reaction mixture allowed to warm to room temperature and stirred for 10 h. 
Further Oxone® (0.025 g, 0.04 mmol) was added, since tic indicated the presence of 
starting material, and the mixture stirred for a further 3 h.. The solvents were 
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removed in vacuo and the residue dissolved in water (8 ml). Saturated aq. sodium 
bicarbonate (5 ml) was added and the aqueous layer extracted with dichloromethane 
(3 x 5 ml) The combined extracts were evaporated in vacuo and the yellow residue 
chromatographed (silica gel, ethyl acetate) to give firstly 4-(4- 
phenylsulfonylamlmoHuinazoline (0.008 g, 28%) as a white solid, mp 2^1-232 C, 
(Found: C, 65.43; H, 4.26, N, 11.02. C20H15N3O2S 0.4 H 2 0 requires: C, 65.17; H, 
4 32- N. 11.40%); 5H [2H 6 ]-DMSO 10.10 (1H, br s, NH). 8.70 (1H, s, 2-H), 8.58 
(1H d, J 9, 8-H), 8.20 (2H, d, J 9, 2'-H, ff-H), 8.02-7.80 (6H, m, 5-H, 7-H, 3'-H, 5'- 
H, 2--H, 6--H), 7.70-7.55 (4H, m, 6-H, 3"-H, 4»-H, 5"-H); m/z (%) 361 (100, M+); 
vmax (KBr discycm-1 1566, 1516, 1408, 1391, 1149, 1105. 
This- was followed by 4-(4-phenylsulfmylamlmo)quinazoline (0.002 g, 7%) as a 
white solid; 8H [2H 6 ]-DMSO 10.00 (1H, br s, NH), 8.62 (1H, s, 2-H), 8.55 (1H, d, J 
9. 8-H), 8.06 (2H, d, J 9. 2'-H, 6'-H)„ 7.92-7.48 (10H, m. 5-H, 6-H. 7-H, 3'-H, 5'-H, 
2"-H. 3"-H, 4"-H, 5"-H, 6"-H); m/z (%) 345 (12, M + ), 329 (100). 



Fxample 105 

f 7.r>im e thnx Y -4- f4-r h, " 1v1 ^i^^" ; ' inn ' >f 1 l " naTOlinr hvdm(:hl(?ndc 

4-CWoro-6,7-dimethoxyquinazoline (0.10 g, 0.45 mmol) and 4-(phenylthio)amune 
(Salor) (0.13 g, 0.62 mmol) were reacted in 2-propanol (15 ml) for 45 min accordmg 
to Procedure B. The pale yellow solid thus obtained was 6,7-dimethoxy-4-(4- 
P henylthioanilino)quinazoline hydrochloride (0.16 g, 82%), mp 257-258 "C; 
(Found: C, 61.87; H, 4.69; N, 9.71. C22H19N3O2S.HCI requires: C, 62.04; H, 4.73; 
N 9 87%)- 5H [2H 6 ]-DMSO 11.35 (1H, br s. NH), 8.80 (1H, s, 2-H), 8.33 (1H, s, 
8-H), 7.77 (2H, d, J 9, 2'-H, 6'-H), 7.45 (2H, d, J 9, 3'-H, 5'-H), 7.40-7.30 (6H, m, 5- 
H 2"-H 3"-H 4"-H 5"-H, 6"-H), 4.01 (6H, 2 x s, 2 x CH3); m/z (%) 389 (100, 
M + ); vmax (KBr discVcm-1 2700, 1632, 1578, 1514, 1439, 1364, 1281, 1232. 

p.vample 106 

f 7.n; mP thnxv- i-f4- phr"v^"'f""v^niHno^nuina z nlinr nnd 6 7-fiimrthoxY-4-(4- 
p hrPY icnifinvi a nii;no->niiina7.oline 

Oxone® (2KHS05.KHS04-K2S04) (0.075 g, 0.12 mmol) was added to a suited 
suspension of 6.7-dimemoxy-4<4-phenyluuoamlino)quinazoline hydrochloride 
(0 050 g 0.12 mmol) in methanol (3 ml) and water (3 ml) at 0 °C and the mixture 
stirred for 2 h. The reaction mixture was then allowed to warm to room temperature 
and stirred for 10 h. The solvents were removed in vacuo and the residue treated 
with dichloromethane (2 ml) and methanol (1 ml) to give a white suspension. This 
was filtered and the solids washed with methanol (5 ml). The filtrate was treated 
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with triethyamine (2.5 ml), concentrated in vacuo, and the residue chromatographed 
(silica gel, ethyl acetate) to give firstly 6,7-dimethoxy-4-(4- 
phenylsulfonylanilino)quinazoline (0.003 g, 6%) as an off-white solid, mp 223- 
226°C; 5H [2H6]-DMSO 9.72 (1H, br s, NH), 8.55 (1H, s, 2-H), 8.12 (2H, d, J 9, 2'- 
H, 6'-H), 7.92-7.98 (4H, 2 x d, 3'-H, 5'-H, 2 M -H, 6"-H), 7.85 (1H, s, 8-H), 7.60-7.70 
(3H, m, 3 M -H, 4"-H, 5"-H), 7.23 (1H, s, 5-H), 3.97 (6H, 2 x s, 2 x OCH3); rn/z (%) 
422 (100, M+1+); vjnax (KBr disc)/cm-l 1622, 1595, 1576, 1502, 1410, 1246, 
1151, 1107. 

This was followed by 6,7-dimethoxy-4-(4-phenylsulfinylanilino)quinazoline (0.002 
g, 4%) as a beige solid, mp 227 °C (dec); 5H [2H6]-DMSO 9.90 (1H, br s, NH), 
8.55*(1H, s, 2-H), 7.97 (2H, d, J 9, 2'-H, 6'-H), 7.87 (1H, s, 8-H), 7.72-7.70 (4H, m, 
3'-H, 5*-H, 2"-H, 6"-H), 7.50-7.58 (3H, m, 3"-H, 4"-H, 5"-H), 7.20 (1H, s, 5-H), 3.97 
(6H, 2 x s, 2 x OCH3); m/z (%) 406 (100, M+I+); v ma x (KBr disc)/cm-l 1626, 
1576,1506,1119, 1242,1030. 

Example 1ft7 

4"[4-fBgn2ylthio)anilinp]quinazoling hydrochloride 

Potassium carbonate (4.0 g, .0.029 mol) was added to a solution of nitrothiophenol 
(Aldrich) (2.7 g, 0.017 mol) in acetone (40 ml). Benzyl bromide (3 ml, 0.025 mol) 
was then added at r.L over a period of 1 min, during which the colour changed 
gradually from red to orange. The mixture was then stirred for 10 min, the acetone 
was evaporated and the residue partitioned between dichloromethane (50 ml) and 
water (50 ml). The organic layer was separated, dried (Na2S04), evaporated and 
the residue chromatographed (silica gel, 20% dichloromethane/40-60 petrol) to give 
4-(benzylthio)nitrobenzene (1.7, 41%) as a pale yellow solid; 6H [2H6]-DMSO 8.12 
(2H, d, J 9, 2-H, 6-H), 7.56 (2H, d, J 9, 3-H, 5-H), 7.45 (2H, d, J 9, 2'-H, 6'-H), 7.35 
(2H, t, J 9, 3'-H, 5 f -H), 7.28 (1H, t, J 9, 4'-H), 4.42 (2H, s, CH2). 
A solution of 4-(benzylthio)nitrobenzene (1.0 g, 4.1 mmol) in methanol (100 ml) 
was carefully added to 10% palladium on charcoal (0.5 g). The resulting suspension 
was stirred at room temperature and pressure under an atmosphere of hydrogen. 
When the reaction was complete (ca. 3 h) (as indicated by tic) the suspension was 
filtered through a pad of Hyflo. The filtrate was then evaporated to dryness and the 
residue chromatographed (silica gel, 30% diethyl ether/40-60 petrol) to give 4- 
(benzylthio)aniline (0.71 g, 80%) as a colourless oil; 5H [2H6]-DMSO 7.38-7.15 
(2'-H. 3'-H, 4'-H, 5 l -H, 6 f -H), 7.02 (2H, d, J 9, 3-H, 5-H), 6.50 (2H, d, J 9, 2-H, 6-H), 
5.15 (2H, br s, NH2), 3.92 (2H, s, CH2). 
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4-Chloroquinazoline (0.10 g, 0.61 nunol) and 4-benzylthioaniline (0.17 g, 0.79 
mmol) were reacted in 2-propanol (6 ml) for 30 minutes according to Procedure B 
except that the reaction was stirred at room temperature. The bright yellow solid 
thus obtained was 4-[4-(benzylthio)anilmo]quinazoline hydrochloride (0.18 g, 
80%), mp 215-216 °C; (Found: C, 66.64; H, 4.80; N, 10.93. C21H17N3S.HCI 
requires: C, 66.39; H, 4.78; N, 11.06%); 5H [2H6]-DMSO 11.60 (1H, br s, NH), 
8.90 (IH, d, J 9, 8-H), 8.88 (IH, s, 2-H), 8.09 (IH, t, J 8, 6-H), 7.98 (1H, d, J 8, 5- 
H), 7.85 (IH, t, J 8, 7-H), 7.70 (2H, d, J 9, 2'-H, 6-H), 7.44 (2H, t, J 9, 3'-H, 5'-H), 
7.38 (2H, d, J 8, 2"-H, 6"-H), 7.30 (2H, t, J 8, 3"-H, 5"-H), 7.22 (IH, t, J 8, 4"-H), 
4.28 (2H, s, SCH2); m/z (%) 343 (62, M+), 252 (100); v ma x (KBr disc)/cm-l 2636, 
1634, 1612, 1566, 1537, 1495, 1429, 1375. 

Example 1Q8 

4-f4-menzvlthio'>anilino l-fi 7.riiniethr>Yvqiiinazoline hydrochloride 
4-Chloro-6,7-dimethoxyquinazoline (0.10 g, 0.45 mmol) and 4-benzylthioaniline 
(0.15 g, 0.67 mmol) were reacted in 2-propanol (15 ml) for 35 min according to 
Procedure B. The pale yellow solid thus obtained was 4-[4-(benzylthio)anilino]- 
6,7-dimethoxyquinazoline hydrochloride (0.19 g, 97%), mp 242-244 °C; (Found: C, 
62.80; H, 5.01; N, 9.42. C23H21N3O2S.HCI requires: C, 62.79; H, 5.04; N, 
9.55%); 8H pH6]-DMSO 11.40 (IH, br s, NH), 8.80 (IH, s, 2-H), 8.37 (IH, s, 8- 
H), 7.68 (2H, d, J 9, 2'-H, 6'-H), 7.44 (2H, d, J 9, 3'-H, 5--H), 7.40 (IH, s, 5-H), 7.39 
(2H, d, J 9, 2"-H, 6"-H), 7.30 (2H, t, J 9, 3"-H, 5"-H), 7.25 (IH, t, J 9, 4"-H), 4.28 
(2H, s. SCH2), 4.01 (6H, 2 x s, 2 x OCH3); m/z (%) 403 (55, M+), 3 12 (100); vmax 
(KBrdisc)/cm-l 1634, 1587, 1574, 1516, 1435, 1281. 1063. 

Example 109 

4-M.Renr^iilfnnvlanilin pV^ 7-Himethoxv-<Tuina7.oline 

A two phase mixture of 4-[4-(benzylthio)amlmo]-6,7-dimethoxyquinazoline 
hydrochloride (0.070 g, 0.16 mmol) in dichloromethane (3 ml) and sat. aq. sodium 
bicarbonate (3 ml) was stirred and cooled to 0 °C, and then treated with 85% m- 
chloroperbenzoic acid (0.082g, 0.48 mmol). The reaction mixture was stirred for 1 
h, warmed to room temperature and the mixture stirred for a further 1 h. The 
organic and aqueous layers were separated and the aqueous layer extracted with 
dichloromethane (4x5 ml). The combined extracts were dried (Na2S04) and 
evaporated to dryness. Chromatography (silica gel, ethyl acetate) gave 4-(4- 
benzylsulfonylanilmo)-6,7-dimethoxyquinazoline (0.012 g, 17%) as an off-white 
solid, mp 249-250 °C; (Found: C, 60.39; H, 4.91; N, 9.05. C23H21N3O4S.I.IH2O 
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requires: C, 60.68; H, 5.14; N, 9.23%); 8H pH6]-DMSO 9.70 (IH, br s, NH), 8.58 
(IH s, 2-H), 8.08 (2H, d, J 9, 3'-H, 5'-H), 7.86 (IH, s, 8-H), 7.67 (2H, i J 9, 2'-H, 
6'-H), 7.35-7.25 (3H, m, 3"-H, 4"-H, 5"-H), 7.24 (IH, s, 5-H), 7.18 (2H, d, J 8, 2"- 
H, 6"-H), 4.61 (2H, s, SO2CH2), 4.01 (6H, 2 x s, 2 x OCH3); m/z (%) 435 (35, 
M+), 371 (28), 280(29), 91 (100); v max (KBr disc)/cm-l 1628, 1597, 1576, 1419, 
1399,1244,1144. 

Example 110 

4H r 4-Phenvlthiomethvl?milino^mna7oHne hv<\rnrh\ 9T \fa 

4-Nitrobenzylbromide (Aldrich) (5.0 g, 0.023 mol), thiophenol (2.4 ml, 0.023 mol) 
and potassium carbonate (3.84 g, 0.28 mol) were mixed with acetone (200 ml) and 
heated at reflux for 3 h. Potassium iodide (ca. 0.100 g) was then added and the 
whole heated at reflux for a further 2 h. The mixture was then cooled and passed 
thrugh a short pad of silica gel. The filtrate was evaporated and the residue 
chromatographed (silica gel, gradient elution, 40-60 petrol through to 30% diethyl 
ether/40-60 petrol) to give 4-phenylthiomethylnitrobenzene (4.0 g, 71%) as a white 
solid; 5H [2H6]-DMSO 8.13 (2H, d, J 9, 2-H, 6-H), 7.59 (2H, d, J 9, 3-H, 5-H), 7.34 
(2H, d, J 8, 2'-H, 6'-H), 7.29 (2H, t, J 8, 3'-H, 5'-H), 7.20 (1H, t, J 8, 4'-H), 4.37 (2H, 
s, CH2S). 

A solution of 4-phenylthiomethylnitrobenzene (0.50 g, 2.0 mmol) in methanol (25 
ml) was carefully added to 10% palladium on charcoal (0.17 g). The resulting 
suspension was stirred at r.t p. for 2 h under an atmosphere of hydrogen. Due to the 
insolubility of the substrate, ethyl acetate (20 ml) was added along with a 
suspension of 10% palladium on charcoal (0.050 g) in ethyl acetate and the mixture 
stirred under hydrogen for 5 h. A further suspension of 10% palladium on charcoal 
(0.050 g) in ethyl acetate was added and the reaction continued. When the reaction 
was complete (ca. 16 h) (as indicated by tic) the suspension was filtered through a 
pad of Hyflo. The filtrate was then evaporated to dryness and the residue 
chromatographed (silica gel, 30% diethyl ether/40-60 petrol) to give 4- 
phenylthiomethylaniline (0.26 g, 60%) as a white solid; 5H [2H6]-DMSO 7.32-7.25 
(4H, m, 2'-H. 3'-H, 5'-H, 6'-H), 7.17 (IH, t, J 8, 4'-H), 6.98 (2H, d, J 9, 3-H, 5-H), 
6.48 (2H, d, J 9, 2-H, 6-H), 4.94 (2H, br s, NH2), 4.05 (2H, s, CH2S). 
4-Chloroquinazoline (0.075 g, 0.46 mmol) and 4-phenylthiomethylaniline (0.16 g, 
0.55 mmol) were reacted in 2-propanoI (6 ml) for 15 minutes according to 
Procedure B. The pale yellow solid thus obtained was 4-(4- 
phenylthiomethylanilino)quinazoline hydrochloride (0.15 g, 84%), mp 257-259 °C; 
(Found: C, 66.37; H, 4.80; N, 10.94. C21H17N3S.HCI requires: C, 66.39; H, 4.78; 
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N, 11.06%); 5H (2H 6 ]-DMSO 11.85 (1H, br s, NH), 9.02 (1H, d, J 8, 8-H), 8.88 
(IH, s, 2-H), 8.10 (1H, t, J 8, 6-H), 8.03 (IH, d, J 8. 5-H), 7.85 (1R t, J 8, 7-H), 
7.70 (2H, d. J 9. 2'-H, 6'-H), 7.45 (2H, t, J 9, 3-H, 5'-H), 7.37 (2R d, J 9, 2"-H, 6"- 
H), 7.31 (2H, t, J 9, 3"-H, 5"-H), 720 (IH, t, J 9, 4"-H), 4.30 (2H, s, SCH2); m/z 
(%) 344 (100, M+l + ); vmax (KBr disc)/cm-l 2631, 1628, 1612, 1560, 1537, 1425, 
1375. 

Fvample 1 1 1 

^T-nimethnxv-^^-nhep ylthinmethvlanilmn^ninaynlinc hydrochloride 
4-Chloro-6,7-dimethoxyquinazoline (0.10 g, 0.45 ramol) and 4- 
phcBylthiomethylaniline (0.12 g, 0.63 mmol) were reacted in 2-propanol (15 ml) for 
15 rain according to Procedure B. The white solid thus obtained was 6,7- 
dimemoxy-4-[4-phenyltMomemylamlino]quinazoline hydrochloride (0.12 g, 65%), 
mp 235-236 °C; (Found: C, 62.64; H, 5.04; N, 9.57. C23H21N3O2S.HCI requires: 
C 62.79; H. 5.04; N, 9.55%); 5H [2H6]-DMSO 1 1.40 (IH, br s, NH), 8.78 (IH, s, 
2-H), 8.35 (1H. s. 8-H), 7.65 (2H, d, J 9, 2-H, 6'-H), 7.45 (2H. d. J 9, 3'-H, 5'-H), 
7.40-7.35 (3H, m, 5-H, 2"-H, 6"-H), 7.32 (2H, t, J 9. 3"-H, 5"-H), 7.20 (1H, t, J 9, 
4"-H), 4.30 (2H, s, SCH2). 4.00 (6H,2xs,2x OCH3); m/z (%) 404 (100, M+1+); 
vmax'(KBrdiscycm-l 1632, 1578, 1514, 1437, 1281, 1067. 

Example 1 12 

fi7-nimethnyv-4-r4-fnhe n Yh'''f""v'methvnanilinolQTlina70l i ne 
Oxone® (2KHS05.KHS04.K2S04) (0.11 g, 0.17 mmol) was added to a stirred 
suspension of 6,7-dimemoxy-4-[4-(phenyliWomemyl)amlmo]quinazoline 
hydrochloride (0.050 g, 0.1 1 mmol) in methanol (5 ml) and water (5 ml) at 30 °C 
and the mixture stirred for 1 h. The reaction mixture was then gradually warmed to 
60 °C over 5 h and stirred at that temperature for 2 h. Stirring was continued at 
room temperature for 10 h. Further Oxone® (0.005 g, 0.008 mmol) was added 
(since tic indicated the presence of sulphoxide intermediate) and the mixture was 
stirred at 60 °C for a further 2 h.. The solution was treated with saturated aq. 
sodium bicarbonate (11 ml) and extracted with dichloromethane (3x5 ml). The 
combined extracts were evaporated in vacuo and the yellow residue 
chromatographed (silica gel, ethyl acetate) to give 6,7-dimethoxy-*-[4- 
(phenylsdfonylmemyl)amlmo]-quinazoline (0.008 g, 16%) as an orange solid, mp 
255 °C (dec); 6H [2H6]-DMSO 9.47 (IH, br s, NH), 8.45 (1H, s, 2-H), 7.82 (1H, s, 
8-H), 7.78-7.70 (5H. m, 2'-H, 6'-H, 2"-H, 4«-H, 6"-H), 7.63 (2H t, J 9, 3"-H, 5«-H), 
7.20 (IH, s, 5-H), 7.15 (2H, d, J 9, 3'-H, 5'-H), 4.65 (2H s, CH2SO2), 3.95 (6H, 2 x 
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s, 2 x OCH3); ra/z (%) 435 (4, M+), 294 (100); v max (KBr disc)/cnr 1 1622, 1576, 
1514.1421, 1242, 1153,1130. 

Example in 

4-f4-Phenoxvmethvlanilino)quina?oline 

A mixture of 4-nitrobenzylbromide (Aldrich) (5.0 g, 0.023 mol), phenol (2.2, 0.023 
mol) and potassium carbonate (3.5 g t 0.025 mol) in acetone (100 ml) was heated at 
reflux. After 1 h further phenol (2.2 g, 0.023 mol) and potassium carbonate (3.5 g, 
0.025 mol) were added and the reaction heated at reflux for a further 30 min. The 
solvents were then removed in vacuo and the remaining oil subjected to dry flash 
chromatography (silica gel, 30% dichloromethane/petrol) to give 4- 
phenoxymethylnitrobenzene (4.2 g, 80%) as a white crystalline solid; 5H [ 2 H6]- 
DMSO 8.25 (2H, d, J 9, 2-H, 6-H), 7.73 (2H, d, J 9, 3-H, 5-H), 7.30 (2H, t, J 9, 3'-H, 
5'-H), 7.04 (2H, d, J 9, 2'-H, 6'-H), 6.98 (1H, t, J 8, 4*-H), 5.27 (2H, s, CH20). 
Methanol (30 ml) was carefully added to 4-phenoxymethylnitrobenzene (1.0 g, 4.1 
mmol) and platinum (IV) oxide (0.050 g, 0.22 mmol). The resulting suspension was 
stirred at r.t p. under an atmosphere of hydrogen. When the reaction was complete 
(ca. 80 min) (as indicated by tic) the suspension was diluted with dichloromethane 
(30 ml) and filtered through a pad of Hyflo. The filtrate was then evaporated to give 
4-phenoxymethylaniIine (0.71 g, 80%) as a white solid; 5H CDCI3 7.25 (2H, t, J 9, 
3'-H, 5'-H), 7.21 (2H, d, J 9, 2'-H, 6'-H), 6.98 (2H, d, J 9, 3-H, 5-H), 6.92 (1H, t, J 9, 
4'-H), 6.69 (2H, d, J 9, 2-H, 6-H), 4.92 (2H, s, CH2O), 3.65 (2H, br s, NH2). 
4-Chloroquinazoline (0.10 g, 0.61 mmol) and 4-phenoxymethylaniline (0.15 g, 0.73 
mmol) were reacted in 2-propanol (6 ml) for 20 min according to Procedure B. The 
resulting bright yellow solid was suspended in dichloromethane, treated with 
triethylamine and the whole stirred at room temperature for 5 min. The volatiles 
were then removed in vacuo, and the residue chromatographed twice on silica gel 
(firstly using 2% methanol/dichloromethane; secondly, 40% petrol/diethyl ether) to 
give 4-(4-phenoxymethylanilino)quinazoline (0.010 g, 5%), mp 194-195 °C; 
(Found: C, 76.64; H, 5.35; N, 12.71. C21H17N3O.O.IH2O requires: C, 76.62; H, 
5.27; N, 12.76%); 8H [2H6]-DMSO 9.77(1H, s, NH), 8.61 (IH, s, 2-H), 8.55 (1H, d, 
J 9, 8-H), 7.88 (2H, d, J 9, 2 f -H, 6'-H), 7.87 (1H, t, J 8, 6-H), 7.80 (1H, d, J 8, 5-H), 
7.65 (1H, t, J 8, 7-H), 7.47 (2H, t, J 9, 3'-H, 5 f -H), 7.30 (2H, t, J 9, 3"-H, 5"-H), 7.03 
(2H, d, J 9, 2 M -H, 6"-H), 6.95 (1H, t, J 8, 4"-H), 5.10 (2H, s, OCH2); m/z (%) 327 (2, 
M+), 234 (100); vmax (KBr disc)/cm-l 1618, 1599, 1572, 1528, 1499, 1419, 1238, 
756. 
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foample 1 14 

^7-nimethn ]tY-^ 4 -p hffn( TrY n,< ' thvlanni ' nn>nl ' ina7oi ' ne 

A stirred mixture of 4-chloro-6,7-diraethoxyquinazolinc (0.11 g, 0.50 mmol) and 4- 
phenoxymethylaniline (0.14 g, 0.70 mmol) was heated to reflux in 2-propanol (6 
ml) for 1 h. After cooling, triethylamine was added to the mixture was stirred at 
room temperature for 5 min. The volatiles were then removed in vacuo and the 
residue chromatographed (silica gel. 5% methanol/dichloromethane) to give 6.7- 
dimemoxy-4K4-phenoxymemylamlmo)quinazoline (0.020 g. 10%). mp 250 °C 
(dec); (Found: C, 71.55; H, 5.58; N, 10.76. C23H21N3O3 requires: C. 71.30; H. 
5.46; N. 10.85%); 8H pH6]-DMSO 9.45 (1R br s, NH), 8.45 (IH, s. 2-H), 7.86 
(lH,'s, 8-H), 7.83 (2H. d, J 9. 2'-H, 6'-H). 7.47 (2H, d, J 9, 3'-H. 5«-H), 7.30 (2H, t, J 
8, 3--H, 5"-H), 720 (1H, s, 5-H), 7.03 (2H, d, J 8, 2"-H, 6"-H), 6.95 (1H. t, J 9, 4"- 
H), 5.10 (2^ s, CH 2 0), 3.95 (6H, 2 x s, 2 x OCH3); m/z (%) 387 (13, M+), 294 
(100); v ra ax(KBrdisc)/cm-l 1622, 1597. 1578, 1518, 1473, 1423, 1240. 

Example 1 1 5 

4- <'4-Ren7v1nw-?-mff thvlanilino'>nilina70line 

3- Methyt-4-nitrophenol (Aldrich) (2.50 g; 16.3 mmol), sodium hydride (0.405 g; 16.4 
mmol) and benzyl chloride (2.28 g; 17.0 mmol) were reacted in dimethylformamide 
(100 ml) at 60»C for 5 hours according to Procedure E. 5-Benzyloxy-2-nitrotoluene was 
thus obtained as a beige solid (3.2 g, 88%) with mp 64-66 8 C; (Found, C, 68.77; H, 5.40; 
N, 5.74. C14H13NO3 requires C, 69.14; H. 5.35; N, 5.76); tic (dichloromethane) Rf 
0.78. 

5- Benzyloxy-2-nitrotoiuene (0.500 g; 2.06 mmol) was reduced with hydrazine hydrate 
(0.308 g; 6.17 mmol) according to Procedure H to give 4-benzyloxy-2-methylamlme 
(0.430 g, 98%) as a colourless oil; tic (ethyl acetate) Rf 0.55. 

4- Chloroquinazoline (0.326 g; 1.98 mmol) and 4-benzyloxy-2-methyIaniline (0.430 g; 
2.02 mmol) were reacted in 2-propanol (18 ml) for 70 minutes according to Procedure 
C. 4-(4-Benzyloxy-2-memylamlmo)quinazoline was thus obtained as a yellow solid 
(0.354 g, 52%) with mp 176-178°C; (Found C, 76.46; H, 5.46; N, 12.04. 
C22H19N3O.025H2O requires C, 76.41; H, 5.64; N, 12.16); tic 
(methanoUdichloromethane, 3:47) Rf 0.40; 5H (2H 6 ]-DMSO 10.98 (1H, br s, NH), 
8.69 (IH. s. 2-H), 7.71-7.94 (3H. m, 5-H, 7-H 8-H), 7.35-7.58 (5H, m, 6-H, 6'-H. 3 x 
PhH), 7.31 (IH, s, PhH), 7.18 (IH, s, PhH), 6.88-7.00 (2H, m, 3'-H, 5'-H), 5.10 (2H, s, 
CH 2 ), 2.35 (3H, s, 2'-CH3); m/z (%) 342 (100, M+1+). 
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4-f 4^BenzvlQXV-2-methvlanilinoV6.7>dimethoyvquina7:oHne hydrochloride 
4-Chlorc^J-dimethoxyquinazoline (0.420 g; 1.87 mmol) and 4-benzyloxy-2- 
methyianiline (0.439 g; 2.06 mmol) were reacted in 2-propanol (15 ml) for 30 minutes 
acording to Procedure B. The product was thus obtained as a pale beige solid (0.652 g, 
74%) with mp 226-228°C; (Found C, 61J6; H, 5.63; N, 8.99. 
C24H23N3O3.1.5HCI.0.75H2O requires C, 61.37;. H, 5.54; N, 8.96); tic (ethyl acetate) 
Rf 0.15; 6H pH6]-DMSO 10.86 (1H, br s, NH), 8.60 (1H, s, 2-H), 8.20 (1H, s, 8-H), 
6.88-7.52 (9H, m, 5-H, 3'-H, 5'-H, 6'-H, 5 x PhH), 5.18 (2H, s, CH2), 3.98 (6H ? s, 2 x 
OCH3), 2.18 (3H, s, 2'-CH3); m/z (%) 401 (26, M+), 310 (100). 

Example 117 

4-f4-Benzvloxv-3-chloroanilinolquina7oline hy drochloride 

2-Chloro-4-nitrophenol (Lancaster) (5.0 g; 28.8 mmol), sodium hydride (0.784 g; 31.7 
mmol) and benzyl bromide (5.42 g; 31.7 mmol) were reacted in dimethylformamide (70 
ml) at 55°C for 5 hours according to Procedure E. 4-Benzyloxy-3-chloronitrobenzene 
was thus obtained as a dull yellow powder (6.9 g, 91%) with mp 1 1 1-1 13°C; (Found C, 
59.20; H, 3.74; N, 5.22. Ci3HioClN03 requires C, 59.20; H, 3.80; N, 5.31); dc 
(dichloromethane) Rf 0.67. 

4-Benzyloxy-3-chloronitrobenzene (0.500 g; 1.90 mmol) was reduced with hydrazine 
hydrate (0.284 g; 5.68 mmol) according to the Procedure H. 4-Benzyloxy-3- 
chloroaniline (0.440 g, 99%) was obtained as a colourless solid with mp 83-84°C; tic 
(ethyl acetatexyclohexane, 1:1) Rf 0.61. 

4-Chloroquinazoline (0258 g; 1.57 mmol) and 4-benzyloxy-3-chloroaniline (0.440 g; 
1.90 mmol) were reacted in 2-propanol (14 ml) for 30 minutes according to Procedure 
B. The product was thus obtained as a yellow solid (0.532 g, 85%) with mp 222-224°C; 
(Found C, 63.04; H, 4.42; N, 10.41. C2lHi6ClN30.HCl requires C, 63.31; H, 4.27; N, 
10.55); tic (ethyl acetate) Rf 0.43; 5H pH6]-DMSO 1 1.82 (1H, br s, NH), 9.00 (1H, d, J 
7, 8-H), 8.95 (IH, s, 2-H), 7.64-8.14 (5H, m, 5-H, 6-H, 7-H, 2«-H, 6'-H), 722-7.54 (6H, 
m, 5'-H, 5 x PhH), 530 (2H, s, CH2); ra/z (%) 362 (100, M+1+). 

Example 11 8 

4-r4-Benzvloxv-3-chloroanilino)-6.7-dimethoxvquina^oHne hydrochloride 
4-Chloro-6,7-dimethoxyquinazoline (0353 g; 1.57 mmol) and 4-benzyloxy-3- 
chloroaniline (0.440 g; 1.90 mmol) were reacted in 2-propanol (20 ml) for 20 minutes 
according to Procedure B. The product was thus obtained as a beige solid (0.646 g, 
90%) with mp 256-258°C; (Found C, 60.13; H, 4.59; N, 9.12. C23H20CIN3O3.HCI 
requires C, 60.26; H, 4.59; N, 9.17); tic (ethyl acetate) Rf 0.22; 5H [2H6]-DMSO 11.35 
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(1H, br s. NH), 8.79 (1H, s, 2-H), 8.37 (1H, s, 8-H), 7.90 (1H, s, 7-H), 7.21-7.70 (8H, m, 
2-H, 5'-H, 6'-H, 5 x PhH), 5.30 (2H, s, CH2), 4.07 and 4.01 (2 x 3H, 2 x s, 2 x OCH3); 
m/z (%) 422 (90, M+1+), 331 (50). 

Example 119 

4^A.Rpny^lf fXY-^- rhlftrnanninn ^- hrp,T, ' v 1 , ' inaynlinf ' hvrfr " chlo " de 

6-Bromo^-chloroquinazoline (0.139 g; 0.571 mmol) and 4-benzyloxy-3-chloroaniline 
(0.146 g; 0.628 mmol) were reacted in 2-propanol (8 ml) for 4.5 hours according to 
Procedure B. The product was thus obtained as a bright yellow solid (0.255 g, 94%) 
with mp 256-258°C; (Found C, 52.78; H, 3.44; N, 8.66. C2lHi5BrClN 3 O.HCl requires 
C, 52.84; H, 3.36; N, 8.81); tic (ethyl acetate) Rf 0.51; 5H (2H6>DMSO 11.26 (1H, br 
s, NH), 9.1 1 (1H, s, 5-H), 8.90 (1H, s, 2-H), 8.20 (1H, d, J 9, 7-H), 7.95 (1H, s. 2'-H), 
7.87 (2H, d, J 9, 6'-H, 8-H), 7.70 (2H, <L J 9, 2"-H, 6"-H), 7.29-7.55 (4H, m, 5'-H, 3"-H, 
4"-H, 5"-H), 5.29 (2H, s, CH2); m/z 441 (26, M+), 350 (100). 

Example 120 

4-r4-Ren7vlovv-l-metho x vani1inoV6.7-dimethoxVQuinn7Qline hydrochloride 
2-Methoxy-4-nitrophenol (Aldrich) (2.53 g; 15.0 mmol), sodium hydride (0.400 g; 16.5 
mmol) and benzyl bromide (2.62 g; 16.0 mmol) were reacted in dimethyiformamide (50 
ml) at 55°C for 6.5 hours according to Procedure E. 4-Benzyloxy-3- 
methoxynitrobenzene was thus obtained as a pale yellow solid (3.05 g, 79%) with mp 
78-79°C; (Found C, 64.95; H, 5.01; N, 5.39. C14H13NO4 requires C, 64.86; H, 5.02; 
N.5.40); tic (dichloromethane) Rf 0.81. 

4-Benzyloxy-3-methoxynitrobenzene (1.17 g; 4.52 mmol) was reduced with hydrazine 
hydrate (0.678 g; 13.56 mmol) according to Procedure H. 4-Benzyloxy-3- 
methoxyaniline (1.03 g, 98%) was obtained as colourless needles with mp 62-63°C; tic 
(dichloromethane) Rf 0.62. 

4-Chloro-6J-dimemoxyquinazoline (0.225 g; 1.0 mmol) and 4-benzyloxy-3- 
methoxyaniline (0.276 g; 1.25 mmol) were reacted in 2-propanol (7.5 ml) for 45 
minutes according to Procedure B. The product was thus obtained as a yellow 
crystalline solid (0.420 g, 93%) with mp 251-252°C; (Found C, 62.91; H, 5.18; N, 9.12. 
C24H23N3O4.HCI.O.25H2O requires C, 62.88; H, 5.34; N, 9.17); dc (ethyl acetate) Rf 
0.18; 6H [2H61-DMSO 1 1.34 (1H, br s, NH), 8.78 (1H, s, 2-H), 8.35 (1H, s, 8-H), 7.05- 
7.51 (9H, m, 5-H, 2'-H, 5'-H, 6'-H, 5 x PhH), 5.12 (2H, s, CH2), 4.02 and 4.00 (2 x 3H, 
2 x s, 6-OCH3, 7-OCH3), 3.82 (3H, s, 3'-OCH 3 ); m/z 417 (15, M+), 326 (100). 



Example 121 



WO 96/09294 



87 



PCIYGB95/02202 



4-f4-Benzv1oxv-2-nitroant1ino^giiin a rolin ff hvrWhJorjffr 

4-Chloroquinazoline (0.164 g; 1.0 mmol) and 4-benzyloxy-2-nitroaniline (Salor via 
Aldrich) (0.286 g; 1.1 mmol) were reacted in 2-propanol (5 ml) for 1.5 hours according 
to Procedure B. The product was thus obtained as a bright yellow crystalline solid 
(0.270 g, 66%) with mp 225-226°C; (Found C, 62.05; H, 4.07; N, 13.84. 
C21H16N4O3.HCI requires C, 61.69; H, 4.16; N, 13.70); tic (ethyl acetate), Rf 0.38; 8 
H[2H6]-DMSO 12.22 (1H, br, s, NH), 8.92 (2H, d, J 9, 8-H, 5-H), 8.88 (1H, s, 2-H), 
7.30-8.17 (10H, m, 6-H, 7-H, 3*-H, 5'-H, 6'-H, 5 x PhH), 5.31 (2H, s, CH 2 ); m/z (%) 
372(13,M+), 326 (36), 281 (16). 

Examnle m 

4-(4-Ben7T l OXV-2-nirmanilino>-6.7-dimethoyv n iiiTi ay n l inehvdrnchlnriHff 
4-ChIoro-6,7-dimethoxyquinazoline (0225 g; 1.0 mmol) and 4-benzyloxy-2-nitroaniline 
(0.268 g; 1.1 mmol) were reacted in 2-propanol (5 ml) for 4.5 hours according to 
Procedure B. The product was thus obtained as a bright yellow solid (0.350 g, 75%) 
with mp 249-25PC; (Found C, 59.45; H, 4.33; N, 1 1.99. C23H20N4O5.HCI requires C, 
58.91; H, 4.48; N, 11.95); tic (ethyl acetate) Rf 0.38; SH(2H6]-DMSO 1 1.86 (1H, br s, 
NH), 8.71 (1H, s, 2-H), 8.36 (1H, s, 8-H), 7.35-7.80 (9H, m, 7-H, 3-H, 5'-H, 6'-H, 5 x 
PhH), .5.30 (2H, s, CH 2 ), 4.03 and 4.00 (2 x 3H, 2 x s, 2 x OCH3); m/z (%) 432 (30, 
M+), 386 (70), 341 (66). 

Example )r? 

4-(4-Ben7Vloxv-3.5-dihmmoanilinn^qiiina7ntinft hydrochloric 

2,6-Dibromo-4-nitrophenol (Aldrich) (2.0 g; 6.75 mmol), benzyl alcohol (0.873 g; 8.08 
mmol) and dicyclohexylcarbodiimide (1.53 g; 7.41 mmol) were reacted for 12 hours 
according to Procedure G. 4-Benzyloxy-3,5-dibromonitrobenzene was thus obtained as 
colourless needles (1.55 g, 60%) with mp 82-84°C; (Found C, 40.80; H, 2.34; N, 3.50. 
Cl3HQBr2N03 requires C, 40.33; H, 2.33; N, 3.62); tic (dichloromethane-hexane, 1:1) 
Rf0.35. 

4-Benzyloxy-3,5-dibromonitrobenzene (0.200 g; 0.517 mmol) was reduced with 
hydrazine hydrate (0.078 g; 1.55 mmol) according to Procedure H. 4-Benzyloxy-3,5- 
dibromoaniline (0.179 g, 97%) was obtained as off-white plates with mp 93-94°C; tic 
(ethyl acetate-cyclohexane, 1:1) Rf 0.61. 

4-Chloroquinazoline (0.079 g; 0.48 mmol) and 4-benzyloxy-3,5-dibromoaniline (0.184 
g; 0.317 mmol) were reacted in 2-propanol (5 ml) for 3 hours according to Procedure B. 
The product was thus obtained as a pale yellow solid (0.168 g, 67%) with mp 238- 
240°C; (Found C, 48.66; R, 3.08; N, 8.11. C2lHi5Br2N30.HCl requires C, 48,34; H, 
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3.07; N, 8.06); tic (ethyl acetate) Rf 022; 8H[2H6]-DMSO 11.40 (IH br s, NH), 8.98 
(lH.'s, 2-H). 8.81 (1H, d, J 7, 8-H), 8.20 (2H, s, 2'-H, 6'-H), 7.73-8.1 1 (4H, m, 6-H, 7-H, 
2 x PhH), 7.55 (IH, d, J 9, 5-H), 7.24-7.48 (3H, m, 3 x PhH), 5.04 (2H, s, CH2); m/z 
(%) 485 (15, M+), 404, 406 (24), 394 (78). 

Fyample 124 

^-RpnTvipvv-t s^ihrop in a nn;novfi 7-dinipthnxvnninayoline 
4-Chloro-6,7-dimethoxyquinazoline (0.108 g; 0.481 mmol) and 4-benzyloxy-3,5- 
dibromoaniline (0.184 g; 0.517 mmol) were reacted in 2-propanol (6 ml) for 2.5 hours 
according to Procedure C. The product was thus obtained as a colourless solid (0.050 g, 
19%) with mp 137-140°C; (Found C, 49.13; H. 3.73; N, 7.44. C 2 3Hl9Br2N 3 03.H20 
requires C, 49.04; H, 3.73; N, 7.46); Uc (methanohdichloromethane, 7:93); Rf 0.45; 5H 
[2H 6 ]-DMSO 1 1.06 (1H, br s, NH), 8.71 (1H, s, 2-H), 8.01 (1H s, 8-H), 7.60 (IH, d, J 
9, 5-H), 6.92-7.47 (7H, m, 2'-H, 6'-H 5 x PhH), 5.08 (2H, s, CH 2 ), 4.06 (6H, s, 2 x 
OCH3); m/z (%) 544 (100, M+). 

Fyample 125 

^.PtrnmfWUA-hfnTvlnxy-^ S-HihmTnnanilinot miinazoling 

6-Bromo-4-chloroquinazoline (0.122 g; 0.5 mmol) and 3,5-dibromo-4-benzyloxyaniline 
(0.214 g; 0.60 mmol) were reacted in 2-propanol (5 ml) for 6 hours according to 
procedure C. The product was thus obtained as a cream solid (0.143 g, 51%) with mp 
237-239°C; (Found C, 44.20; H, 2.66; N, 7.13. C2lHl4Br3N 3 O.0.5H2O requires C, 
44.00; H 2.62; N, 7.33); Uc (ethyl acetatexyclohexane, 1:1) Rf 0.40; 5H pH6]-DMSO 
9.95 (IH, br s, NH), 8.86 (IH, s, 5-H), 8.71 (IH, s, 2-H), 8.33 (2H, s, 2'-H, 6'-H), 8.02 
(IH, d, J 9, 7-H), 7.76 (IH, d, J 9, 8-H) 7.57 (2H, s, 2 x PhH) 7.32-7.57. (3H, m, 3 x 
PhH), 5.05 (2H, s, CH 2 ); m/z (%) 563 (11, M+), 472 (30). 

F f yample 126 

4.r4-Ren7V»Qyv-7-Hflu mn l ' ,thv1aniHno,>n " ina7 ' oiing 

4-Nitro-3-(trifluoromewyl)phenol (Aldrich) (4.14 g; 20 mmol), sodium hydride (0.544 
g; 22.0 mmol) and benzyl bromide (3.6 g; 21.1 mmol) were reacted in 
diraethvlformamide (50 ml) at 60°C for 5 hours according to Procedure E. 4- 
Benzyloxy-2-(trifluoromethyl)nitrobenzene was thus obtained as a pale yellow solid 
(5 77 g 97%) with mp 37-39'C; (Found C, 55.74; H, 3.38; N, 4.59. 
C14H10F3NO3.0.25 H 2 0 requires C, 55.72; H, 3.48; N, 4.64); tic (ethyl acetate) Rf 
0.70. 
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4-Benzyioxy-2-(trifiuoromethyl)nitrobenzene (1.19 g; 4.0 mmol) was reduced with 
hydrazine hydrate (0.600 g; 12.0 mmol) according to Procedure H. 4-Benzyloxy-2- 
trifluoromethylaniline (1.01 g, 95%) was obtained as a beige crystalline solid with mp 
38-40°C; (Found C, 63.49; H, 4.56; N, 5.0L C14H12F3NO requires C, 62.92; H, 4.49; 
N, 5.24); tic (ethyl acetatexyclohexane, 1:2) Rf 0.39. 

4-Chloroquinazoline (0.128 g; 0.778 mmol) and 4-benzyloxy-2-trifluoromethylaniline 
(0.233 g; 0.874 mmol) were reacted in 2-propanol (7 ml) for 9.5 hours according to 
Procedure C. The product was thus obtained as a colourless solid (0.140 g, 45%) with 
mp 147-148°C; (Found C, 65.94; H, 3.96; N, 10.32. C22H16F3N3O.O.25H2O requires 
C, 66.08; H, 4.13; N, 10.51); tic (methanokdichloromethane, 5:95) Rf 0.41; 5H pH6]- 
DMSO 1 1.33 (1H, br s, NH), 8.71 (1H, s, 2-H), 8.1 1 (1H, d, J 8, 8-H), 7.94 (1H, d, J 9, 
6'-H), 7.75-7.85 (2H, m, 5-H, 7-H), 7.18-7.62 (8H, m, 6-H, 3'-H, 5'-H, 5 x PhH), 5.10 
(2H, s, CH2); m/z (%) 395 (36, M+), 326 (32), 304 (74). 

Example 177 

4-f4-Benzvloxv-2-trif1iioroTnethvlanilinoV6.7^di methoxvquina7oline 
4-Chloro-6,7-dimethoxyquinazoline (0.175 g; 0.78 mmol) and 4-benzyloxy-2- 
trifluoromethylaniline (0.233 g; 0.874 mmol) were reacted in 2-propanoI (9 ml) for 14 
hours according to Procedure C. The product was thus obtained as a beige solid (0.106 
g, 30%) with mp 184-185°C; (Found C, 62.81; H, 4.29; N, 9.17. C24H20F3N3O3 
requires, C, 63.30; H ? 4.40; N, 9.23); tic (methanohdichloromethane, 3:97) Rf 0.33; 5H 
pH6]-DMSO 1 1.21 (1H, br s, NH), 8.60 (1H, s, 2-H), 8.10 (1H, d, J 9, 6 f -H), 7.09-7.48 
(8H, m, 5-H, 8-H, ^-H, 5 x PhH), 6.92 (1H, s, 3-H), 5.11 (2H, s, CH2), 4.07 and 4.02 (2 
x 3H, 2 x s, 2 x OCH3); m/z (%) 455 (52, M+), 386 (50), 364 (100). 

Example 128 

4- f 4-BenzYloxv-3-methv1anilinoV6.7-dimethoxvquma7o1ine hydrochloride 

A suspension of sodium hydride (0.264 g; 1 1 mmol) in dry dimethyiformamide (10 ml) 
under nitrogen was treated with benzyl alcohol (1.12 g; 10.3 mmol) and the mixture 
stirred until evolution of hydrogen had ceased. The mixture was then treated dropwise 
with a solution of 2-fluoro-5-nitrotoluene (Fluorochem) (1.55 g; 10 mmol) in dry 
dimethyl formamide (5 ml), keeping the temperature below 10°C using external cooling. 
When the addition was complete, the mixture was stirred at room temperature for 18 
hours and then poured into a stirred mixture of water (100 ml) and n-pentane (30 ml) 
forming a yellow solid. The solid was collected by filtration, washed and dried in 
vacuo. Crystallisation of the crude product (5% H20-methanol) afforded 2-benzyloxy- 

5- nitrotoiuene as flat pale yellow needles (1.40 g, 58%) with mp 70-72°C; (Found C, 
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68.85; H, 5.33; N, 5.68. C14H13NO3 requires C, 69.13; H, 5.35; N, 5.76; tic (10% ethyl 
acetate/cyclohexane) Rf 0.28. 

2-Benzyloxy-5-nitrotoluene (0.912 g; 3.75 ramol) was reduced with hydrazine hydrate 
(0.567 g; 11.25 mmol) according to Procedure H. 4-Benzyloxy-3-methylaniline 
(0.808 g, 99%) was obtained as a colourless oil with dc (ethyl acetate) Rf 0.55. 
4-Chloro-6,7-dimethoxyquinazoline (0.225 g; 1.0 mmol) and 4-benzyloxy-3- 
methylaniline (0.270 g; 1.25 mmol) were reacted in 2-propanol (6 ml) for 60 minutes 
according to Procedure B. The product was thus obtained as a pale yellow solid (0.418 
g, 96%) with rap 253-254°C; (Found C, 65.05; H, 5.39; N, 9.43. 
C24H23N3O3.HCI.O.33 H2O requires C, 64.94; H, 5.56; N, 9.47), tic (ethyl acetate) Rf 
0.20r8H [2H6]-DMSO 11.20 (1H, br s, NH), 8.76 (1H, s, 2-H), 8.30 (1H, s, 8-H), 7.28- 
7.53 (8H, m, 5-H, 2'-H, 6'-H, 5 x PhH), 7.10 (1H, d, J 9, 5'-H), 520 (2H, s, CH 2 ), 4.03 
and 4.00 (2 x 3H, 2 x s, 2 x OCH3), 225 (3H, s, 3'-CH3); m/z (%) 401 (33, M+), 310 
(100). 



Example 129 

6-Rmmo-4-< , 4.hi-n7vlnyv- ^-methvlanninoViiiina7olinrhVf1rOChloride 
6-Bromo^woroquinazoline (0244 g; 1.0 mmol) and 4-benzyloxy-3-methylaniline 
(0.270 g; 125 mmol) were reacted in 2-propanol (6 ml) for 90 minutes according to 
Procedure B. The product was thus obtained as a bright yellow crystalline solid (0.403 
g, 88%) with mp 250-251°C; (Found C, 57.08; H, 4.15; N, 8.99. 
C22Hl8BrN3O.HC1.0.33 H 2 0 requires C, 57.11; H, 428; N, 9.08); tic (ethyl acetate) 
Rf 0.51; 5H [2H6>DMSO 11.50 (1H, br s, NH), 9.20 (1H, s, 5-H), 8.88 (1H, s, 2-H), 
8.20 (1H, d, J 9, 7-H), 7.90 (1H, d, J 9, 8-H), 7.25-7.57 (7H, m, 2*-H, 6'-H, 5 x PhH), 
7.11 (1H, d, J 9, 5'-H), 5.21 (2H, s, CH 2 ), 2.23 (3H, s, 3'-CH 3 ); m/z (%) 419, 421 (38, 
M+), 328, 330 (100). 



Fvample 130 

4-<'4-Benzvloyy-^-fluorn annino'k]uina-ynnne hydrochloride 

2-Fluoro-4-nitrophenol (Aldrich) (3.14 g; 20 ramol), sodium hydride (0.533 g; 22 
mmol) and benzylbromide (3.5 g; 21.0 mmol) were reacted in dimethylformamide (55 
ml) at 65° for 1.5 hours according to Procedure E. 4-Benzyloxy-3-flUoronitrobenzene 
was thus obtained as a pale yellow solid (4.7 g, 95%) with mp 121-122°C; (Found C, 
63.09; H, 4.14; N, 5.64. C13H10FNO3 requires C, 63.15; H, 4.05; N, 5.67); tic 
(dichloromethane) Rf 0.64. 



WO 96/09294 



91 



PCIYGB95/02202 



4-Benzyloxy-3-fluoronitn>benzene (1.0 g; 4.05 nunol) was reduced with hydrazine 
hydrate (0.608 g; 12.15 mmol) according to Procedure H. 4-Benzyloxy-3-fluoroaniline 
(0.870 g, 99%) was obtained as a colourless oil; tic (ethyl acetate) Rf 0.49. 
4-Chloroquinazoline (0.151 g, 0.915 nunol) and 4-benzyloxy-3-fluoroaniline (0220 g; 
1.01 mmol) were reacted in 2-propanol (8 ml) for 4 hours according to Procedure B. 
The product was thus obtained as a yellow solid (0.237 g, 65%) with rap 225-226°C; 
(Found C, 63.25; H, 4.25; N, 10.34. C21H16FN3O.I.5HCI requires C, 63.04; H, 4J7; 
N, 10.50); tic (ethyl acetate) Rf 0.35; 8H [2H6]-DMSO 1 1.59 (1H, br s, NH), 8.95 (1H, 
s, 2-H), 8.88 (1H, d, J 9, 8-H), 7.70-8.18 (4H, m, 7-H, 5-H, 2'-H, 6'-H), 7.29-7.57 (7H ? 
m, 6-H, 5'-H, 5 x PhH), 5.30 (2H, s, CH2); m/z (%) 345 (56, M+), 254 (100). 

Example 131 

4^4-Ben2^1pxyO-fluoroamliro^ hydrochloride 
4-Chloro-6,7-dimethoxyquinazoline (0205 g; 0.913 mmol) and 4-benzyloxy-3- 
fluoroaniline (0.219 g; 1.01 mmol) were reacted in 2-propanol (8 ml) for 90 minutes 
according to Procedure B. The product was thus obtained as a cream solid (0.385 g, 
94%) with mp 246-247°C; (Found C, 61.67; H, 4.70; N, 9.29. 
C23H20FN3O3.HCI.O.33H2O requires C, 61.67; H, 4.84; N, 9.38); tic (ethyl acetate) Rf 
0.15; 8H [2H6]-DMSO 11.29 (1H, br s, PhH), 8.80 (1H, s, 2-H), 8.32 (1H, s, 8-H), 7.71 
(1H, d, J 9, 6'-H), 7.30-7.52 (8H, m, S-H, 2'-R 5'-H, 5 x PhH), 5.29 (2H, s, CH2), 4.05 
and 4.00 (2 x 3H, 2 x s, 2 x OCH3); m/z (%) 405 (100, M+). 

Example 132 

4-r4-Benzvloxv-3-fluoroaniHnol-6>bromoquinazoline hydrochloride 
6-Bromo-4-chloroquinazoline (0.223 g; 0.916 mmol) and 4-benzyloxy-3-fluoroaniline 
(0.220 g; 1.012 mmol) were reacted in 2-propanol (8 ml) for 2.5 hours according to 
Procedure B. The product was thus obtained as a bright yellow solid (0.360 g, 85%) 
with mp 236-238°C; (Found C, 54.44; H, 3.42; N, 8.98. C2lHi5BrFN3Q.HCl requires 
C, 54.74; H, 3.48; N, 9.12); tic (ethyl acetate) Rf 0.49; 5H [2H6]-DMSO 11.32 (1H, br 
s,NH), 9.12 (IH, s, 5-H), 8.90 (1H, s, 2-H), 8.20 (1H, d, J 8, 7-H), 7.90 (1H, d, J 10, 8- 
H), 7.32-7.58 (8H, m, 2'-H, 5'-H, 6'-H, 5 x PhH), 5.23 (2H, s, CH2); m/z (%) 423, 425 
(12, M+), 332, 334 (66). 

Fxample IT! 

4-(4-Benzvloxv-3-triflunrnmethvlanilino^quina?oline hydrochloride 

A suspension of sodium hydride (0.396 g, 16.5 mmol) in dry dimethylformamide (15 

ml) under nitrogen was treated with benzyl alcohol (1.68 g; 15.45 mmol) and the 
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mixture stirred until evolution of hydrogen had ceased. The resulting solution was then 
treated dropwise with 4-fluoro-3-trifluororaethylnitrobenzene (Fluorochem) (3.44 g; 15 
mmol) dissolved in dry dimethylformamide (10 ml), keeping the temperature in the 
range 0-5°C using external cooling. After stirring for a further 3 hours at 0°C, the 
mixture was stirred at room temperature for 48 hours and then poured onto crushed 
ice/water (150 g). The precipitated semi-solid was collected by decanting off the 
aqueous phase and triturated with pentane (50 ml). The resulting slurry was filtered and 
the product (2.26 g) dried. Crystallisation from 5% water-methanol afforded 4- 
benzyloxy-3-trifluoromethylnitrobenzene as almost colourless needles (2.00 g; 51%) 
with mp 112-113°C; (Found C, 56.41; H, 3.33; N, 4.68. C14H10F3NO3 requires C, 
56.56; H, 3.37; N, 4.71; tic (cyciohexane-ethyl acetate 2:1) Rf 0.44. 
4-Benzyloxy-3-trifluoromethylnitrobenzene (1.39 g; 4.68 mmol) was reduced with 
hydrazine hydrate (0.702 g; 14.04 mmol) according to Procedure H. 4-Benzyloxy-3- 
trifluoro-methylaniline (1.15 g, 99%) was obtained as a pale tan oil with tic (ethyl 
acetate) Rf 0.60. 

4-Chloroquinazoline (0.099 g; 0.60 mmol) and 4-benzyioxy-3 -trifluorome thy lani line 
(0.190 g; 0/78 mmol) were reacted in 2-propanol (4 ml) for 30 minutes according to 
Procedure B. The product was thus obtained as a pale yellow solid (0,253 g, 98%) with 
mp 260-262°C; (Found C, 60.60; H, 3.89; N, 9.59. C22HI6F3N3O.HCI.O.25H2O 
requires C, 60.55; H, 4.01; N, 9.63); tic (10% methenol/ethyl acetate) Rf 0.62; 5H 
[2H 6 ]-DMSO 1 1.43 (1H, br s, NH), 8.94 (1H, s, 2-H), 8.78 (1H, d, J 9, 8-H) 7.80-8.18 
(5H, m, 5-H, 6-H, 7-H, 2'-H, 6'-H), 7.28-7.55 (6H, m, 5'-H, 5 x PhH), 5.31 (2H, s, CH2); 
m/z395 (21, M+), 304 (44). 

Example 134 

4^4-Ben7v1oxv-VtrifluoTr>m^ hydrochloride 
4-CMoro-6,7-dimethoxyquinazoline (0.135 g; 0.60 mmol) and 4-benzyloxy-3- 
trifluoromethylaniline (0.190 g; 0.78 mmol) were reacted in 2-propanol (4 ml) for 60 
minutes according to Procedure B. The product was thus obtained as a nearly colourless 
solid (0.290 g, 98%) with mp 261-263°C; (Found C, 58.67; 4.33; N, 8.51. 
C24H20F3N3O3.HCI requires C, 58.59; H, 4.27; N, 8.54); tic (10% methanol/ethyl 
acetate) Rf 0.53; 5H [2H6]-DMSO 11.23 (1H, br s, NH), 8.81 (1H, s, 2-H), 8.47 (1H, s, 
8-H), 8.06 (1H, s, 2'-H), 8.00 (1H, d, J 9, 6'-H), 7.30-7.53 (7H, m, 5-H, 5'-H, 5 x PhH), 
5.34 (2H, s, CH2), 4.09 and 4.00 (2 x 3H, 2 x s, 2 x OCH3); m/z (%) 455 (66, M+), 364 
(100). 



Example 135 
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4-f 4-Ben2vloxv-3>trifluQromethv laniHnnV6^ hromoquina7 onne hydrochloride 
6-Bromo-4-cMoroquinazoline (0.146 g; 0.60 mmol) and 4-benzyloxy-3-trifluoromethyl 
aniline (0.190 g; 0.78 mmol) were reacted in 2-propanol (4 ml) for 30 minutes according 
to Procedure B. The product was thus obtained as pale lemon yellow prisms (0.295 g, 
96%) with mp 243-245°C; (Found C, 52.48; R, 4.09; N, 7.37. C22Hl5BrF3N30.HCL/- 
C3H7OH requires C, 52.58; H, 4.20; N, 7.36); tic (10% methanol/ethyl acetate) Rf 0.69; 
8H [2H6]-DMSO 1 1.38 (1H, br s, NH), 9.12 (1H, s, 5-H), 8.90 (1H, s, 2-H), 8.21 (1H, 
d, J 9, 7-H), 8.10 (1H, s, 2'-H), 8.03 (1H, d, J 9, 6'-H), 7.89 (1H, d, J 9, 8-H), 7.30-7.53 
(6H, m, 5'-H, 5 x PhH), 5.35 (2H t s, CH2); m/z (%) 475, 473 (45, M+), 382 (60), 207 
(55). 

Example 136 

4H r 4-BcnzylQxy-3-cyanQanilino)quinazQiing hydrochloride 

A suspension of sodium hydride (0396 g; 16.5 mmol) in dry dimethylformamide (15 
ml) under nitrogen was treated dropwise with benzyl alcohol (1.68 g; 15 mmol). The 
mixture was stirred until evolution of hydrogen had ceased and then cooled to 0°C. 2- 
Fluoro-5-nitrobenzonitrile (Fluorochem) (2.49 g; 15 mmol) in dry dimethylformamide 
(10 ml) was then added dropwise keeping the temperature at 0°C with external cooling. 
When the addition was complete, the mixture was stirred at 0°C for 3 hours, and at 22°C 
for 48 hours, and then poured onto ice/water (150 ml). The precipitated solid was 
collected by filtration, washed with water and dried to give an impure solid (3.97 g). 
Crystallisation from methanol and recrystallisation from ethyl acetate afforded 2- 
benzyloxy-5-nitrobenzonitrile (1.61 g, 42%) as pale yellow plates with mp 140-141°C; 
(Found C, 65.96; H, 3.85; N, 10.94. Ci4HioN203 requires C, 66.14; H, 3.94; N, 
1 1.02); tic (50% cyciohexane/ethyl acetate) Rf 0.50. 

2-Benzyloxy-5-nitrobenzonitrile (0.254 g; 1.0 mmol) was reduced with hydrazine 
hydrate (0.150 g; 3.0 mmol) according to Procedure H. 4-Benzy loxy-3 -cyanoaniline 
(0.220 g, 98%) was obtained as an off-white solid with mp 62-64°C; tic (ethyl acetate- 
cyclohexane, 4:1) Rf 0.38. 

4-Chloroquinazoline (0.074 g; 0.45 mmol) and 4-benzyloxy-3-cyanoaniline (0.112 g; 
0.50 mmol) were reacted in 2-propanol (5 ml) for 6 hours according to Procedure B. 
The product was thus obtained as a yellow solid (0.121 g, 68%) with mp 222-224°C; 
(Found C, 66.52; H, 4.26; N, 1435. C22H16N4O.HCI.OJH2O requires C, 66.41; H, 
4.56; N, 14.09); tic (ethyl acetate) Rf 036; 5H [2H6>DMSO 11.27 (1H, br s, NH), 
8.92-9.1 1 (2H, m, 2-H, 8-H), 8.21-8.35 (2H, m, 2'-H, 6-H), 7.98-8.19 (3H, m, 5-H, 6-H, 
7-H), 7.43-7.72 (6H, m, 5 f -H, 5 x PhH), 5.50 (2H, s, CH2); m/z (%) 352 (20, M+), 261 
(17). 



WO 96/09294 



94 



PCT/GB95/02202 



Example 137 

4^4.Ren7vln yv.l.cvannantlino^.7^imeThoxvouinn7olinedihvdrochloride 

4- Chloro-6,7-dimemoxyquinazoline (0.101 g; 0.451 mmol) and 4-benzyloxy-3- 
cyanoaniline (0.112 g; 0.50 mmol) were reacted in 2-propanol (6 ml) for 5 hours 
according to Procedure B. The product was thus obtained as a golden yellow solid 
(0.147 g, 67%) with mp 249-25 1°C; (Found C, 59.62; H, 4.48; N, 11.91. 
C24H20N4O3.2HCI requires C, 59.38; H, 4.53; N, 11.54); tic (ethyl acetate) Rf 0.15; 5 
H [2H61-DMSO 1 1.22 (1H, br s, NH), 9.03 (1H, s, 2-H), 8.50 (1H, s, 8-H), 8.31 (1H, s, 

5- H), 8.19 (1H, d, J 9, 6'-H), 7.49-7.74 (7H, m, 2'-H, 5-H, 5 x PhH), 5.54 (2H, s, CH2), 
4.25^and 4.20 (2 x 3H, 2 x s, 2 x OCH3); m/z (%) 412 (27, M+), 321 (100). 

Example 138 

4-f4-M-Chlorophenoxvtanilino]quinazoIine hydrochloride 

4-Chloroquinazoline (0.099 g; 0.60 mmol) and 4-(4-chlorophenoxy)aniline (Maybridge) 
(0.1 65g; 0.75 mmol) were reacted in 2-propanol (4 ml) for 2 hours according to 
Procedure B. The product was thus obtained as a pale yellow solid (0.220 g, 96%) with 
mp 262-265°C; (Found C, 62.70; H, 3.96; N, 10.80. C20H14CIN3O.HCI requires C, 
-«"2.50; H, 3.91; N t 10.94); dc (ethyl acetate) Rf 0.45; 8H [2H6]-DMSO 1 1.47 (1H, br s, 
NH), 8.90 (1H. s, 2-H), 8.84 (1H, d, J 9, 8-H), 8.10 (1H, t, J 7, 7-H), 7.97 (1H. d, J 9, 5- 
H), 7.86 (1H, t, J 7, 6-H), 7.77 (2H, d, J 9, 2'-H, 6*-H), 7.48 (2H, d, J 9, 3"-H, 5"-H), 
7.15 (2H, d, J 8, 3'-H, 5*-H), 7.07 (2H, d, J 8, 2"-H, 6"-H); m/z (%) 347, 349 (100, M+). 

Example 139 

4-f4-r4-rhlomphenr.xv>an ilinf.^.7-difnethoxvouina7oline hydrochloride 
4-CWoro-6,7-dimemoxyquinazoline (0.135 g; 0.60 mmol) and 4-(4- 
chlorophenoxy)aniline (Maybridge) (0.165 g; 0.75 mmol) were reacted in 2-propanol (3 
ml) for 2.5 hours according to Procedure B. The product was thus obtained as a yellow 
solid (0.256 g, 96%) with mp 258-260°C; (Found C, 59.37; H, 4.23; N, 9.52 
C22HI8CIN3O3.HCI requires C, 59.46; H, 4.28; N, 9.46); tic (ethyl acetate) Rf 0.22; 5 
H [2H6]-DMSO 1 1.20 (1H, br s, NH), 8.70 (IH, s, 2-H), 8.30 (1H, s, 8-H), 7.70 (2H, d, 
J 9, 2'-H, 6*-H), 7.42 (2H, d, J 9, 3"-H, 5 M -H), 7.32 (1H, s, 5-H), 7.10 (2H, d, J 9, 3'-H, 
5'-H), 7.01 (2H, d, J 9. 2"-H, 6"-H), 3.98 and 3.92 (2x3H.2xs.2x OCH3) m/z (%) 
407(100, M+). 

Example 140 

4-[4-r2.4-n i rhlr>rnphennvY>anilinn1qinna7oline hydrochloride 
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4-(2,4-Dichlorophenoxy)nitrobenzene (Maybridge) (1.0 g; 3.52 ramol) was reduced 
with hydrazine hydrate (0.529 g; 10.56 mmol) according to Procedure H. 4-(2,4- 
Dichiorophenoxy) aniline (0.860 g t 96%) was obtained as beige needles with mp 77- 
79°C; (Found C, 56.67; H, 3.42; N, 5.48. C12H9CI2NO requires C, 56.69; H, 3.54; N, 
5.51); tic (ethyl acetate) Rf 0.52. 

4-Chloroquinazoline (0.099 g; 0.60 mmol) and 4-(2,4-dichlorophenoxy)aniline (0.190 g; 
0.75 mmol) were reacted in 2-propanol (5 ml) for 2.5 hours according to Procedure B. 
The product was thus obtained as a pale yellow solid (0.251 g, 100%) with mp 293- 
295°C; (Found C, 57.15; H, 3.48; N, 9.67. C20H13CI2N3O.HCI requires C, 57.35; H, 
3.35; N, 10.04); tic (ethyl acetate) Rf 0.43; SH [2H6]-DMSO 1 1.51 (IH, br s, NH), 8.84 
(2H,-m, 2-H, 8-H), 8.06 (IH, m, 7-H) f 7.94 (IH, m, 5-H), 7.67-7.86 (5H, m, 6-H, 2-H, 
6'-H, 3"-H, 5"-H), 7.35-7.49 (IH, m, 6"-H), 6.99-7.20 (2H, m, 3'-H, 5'-H); m/z (%) 380 
(100, M+). 

Example 141 

4'[4'f2 t 4-DichlQrpphgnoxy)anilinp1*6.7-dimgthPxyquinazoling hydrochloride- 

4- Chloro-6,7-dimethoxyquinazoline (0.135 g; 0.60 mmol) and 4-(2,4- 
dichlorophenoxy)aniline (0.190 g; 0.75 mmol) were reacted in 2-propanol (3 ml) for 2.5 
hours according to Procedure B. The product was thus obtained as a pale yellow solid 
(0.286 g; 99%) with mp 250-252°C; (Found C, 54.83; H, 3.70; R 8.72. 
C22H17CI2N3O3.HCI requires C, 55.17; H, 3.76; N, 8.78); tic (ethyl acetate) Rf 0.21; 5 
H [2H6]-DMSO 1 1.23 (IH, br s, NH), 8.85 (IH, s, 2-H), 8.30 (IH, s, 8-H), 7.83 (1H, s, 

5- H), 7.75 (2H, d, J 9, 2'H, 6'-H), 7.52 (IH, d, J 9, 5"-H), 7.40 (IH, s, 3"-H), 7.11-7.33 
(3H, m, 3'-H, 5'-H, 6"-H), 4.02 and 4.00 (2 x 3H, 2 x s, 2 x OCH3); m/z 441 (100, M+). 

Example 142 

6- Bromn-4-f4-( r 2.4-dichlorophenoxv)amHno]quina2oline hydrochloride 
6-Bromo-4-chloroquinazoline (0.146 g; 0.60 ramol) and 4-(2,4-dichlorophenoxy)aniline 
(0.190 g; 0.75 mmol) were reacted in 2-propanol (3 ml) for 2 hours according to 
Procedure B. The product was thus obtained as a yellow solid (0.254 g; 85%) with mp 
269-272°C; (Found C, 48.97; H, 2.58; N, 8.49. C20Hl2BrCl2N3O.HCI requires C, 
48.25; H, 2.61; N, 8.44); tic (ethyl acetate) Rf 0.52; 8H pH6]-DMSO 10.94 (IH, br s, 
NH), 9.04 (IH, s, 5-H), 8.87 (IH, s, 2-H), 8.19 (IH, d, J 9, 7-H), 7.78-7.90 (4H, m, 8-H, 
2*-H, 6'-H, 3 M -H), 7.51 (IH, d, J 9, 5 W -H), 7.10-7.25 (3H, m, 3'-H, 5'-H, 6"-H). 

Example 143 

4-r4-r2-Thienvlmethoxv^nilino1auinazoline hydrochloride 
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4-Fluoronitrobcnzcne (282g, 0.20 mol), 2-thiophenemethanol (25.0g, 0.22mol) and 
tetrabutylammonium bromide (6.0g, 0.019 mol) were added with stirring to n-butyl 
ether to give a yellow solution. This was cooled to 0«5oC and stirred vigourously 
while 50% aqueous NaOH (100 ml, 1.25 mol) was added over 30 min (exothermic). 
The resulting yellow suspension was allowed to stand for 1 hour, heated on a steam 
bath for 1 hour and then left to stand overnight. The mixture was filtered, and the 
solid washed with hexane and water and dried. Recrystaliisation from hot methanol 
gave 2-(4-nitrophenoxymethyl)-thiophene (20. lg, 43%) with mp 108-1 10oC ; 
(Found: C, 55.84; H, 3.78 N, 5.89. C11H9NO3S requires: C, 56.16; H, 3.86; N, 
5.95%). 

2-(4-Nitrophenoxymethyl)thiophene (0.50g, 2.13 mmol) was dissolved in 1:1 acetic 
acid/ethanol (60 ml), treated with Pd/C catalyst (40mg) and hydrogenated at 
atmospheric pressure for 2.25 hours, by which time tic showed no remaining 
starting material. The catalyst was removed by filtration through Hyflo, washing 
with excess ethanol, and the solution concentrated in vacuo to a gum. Column 
chromatography on silica (40% ethyl acetate/hexane), followed by treatment with 
acetic acid, and trituration with petrol gave the product as a grey solid with mp 55- 
57oC; (Found: C, 62.44; H, 5J6 N, 6.63. Cl lHllNOS.0.25AcOH requires: C, 
62.70 H, 5.49; N, 6.34%); 6H pH6]-DMSO 7.35 (1H, d, J 6, 5-H), 6.96-6.98 (1H, 
m, 3-H), 6.85-6.90 (1H, m, 4-H), 6.59 (2H, d, J 9, 7-H, 6-H), 6.49 (2H, d, J 9, 3'-H, 
5'-H), 4.99 (2H, s, CH2), 3.12 (2H, v br s, NH2); m/z (%) 206 (100 , M+1+). 
4-Chloroquinazoline (0.123g, 0.75 mmol) and 2-(4-aminophenoxymethyl)thiophene 
(0.1 54g, 0.75 mmol) were mixed in ethanol (15 ml) and heated to reflux for 45 
minutes according to Procedure B. The yellow crystalline solid was collected by 
filtration, washed with cold ethanol and dried in vacuo to give the product as yellow 
crystals with mp 199-201OC ; (Found: C, 60.78; H, 4.56 N, 11.07. 
C19H15N3OS.HC1.0.4 H2O requires: C, 60.52; H, 4.46; N, 11.15%); SH pH6]- 
DMSO 11.80 (1H, br s, NH), 9.00 (1H, d, J 8, 8-H), 8.89 (1H, s, 2-H), 7.99-8.13 
(2H, m, 5-H, 7-H), 7.83 (1H, t, J 8, 6-H), 7.69 (2H, d, J 9, 2-H, 6'-H), 7.58 (1H, d, J 
6.5, 3"-H), 7.25 (1H, d, J 4.5, 5"-H), 7.12 (2H, d, J 9, 3'-H, 5'-H) t 7.03-7.09 (1H, m, 
4"-H), 5.38 (2H, s, CH2); m/z (%) 333 (70, M+1+), 236 (98), 129 (52), 97 (100); 
v m ax(KBrdisc)/cm-l 1612, 1564, 1508, 1373, 1240. 

Example 144 

6.7-Dimethoxv^[4-r2-th tenvlmethoxv)anilinolQuina?oline hydrochloride 
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4-Chloro-6 t 7-dimethoxyquinazoline (0.1 40g, 0.62 mmol) and 2-(4- 
aminophenoxymethyl)thiophene (prepared as described above) (0.1 70g, only 76% 
pure, 0.62 mmol) were mixed in ethanol (15 ml) 

and heated to reflux for ca. 1.5 hours according to Procedure B. The yellow 
crystalline solid was collected by filtration, washed with cold ethanol and dried in 
vacuo to give the product as yellow crystals with mp 233-2350C ; (Found: C, 58.26; 
H, 4.63 N, 9.54. C21H19N3O3S.HCI.O.IH2O requires: C, 58.42 H, 4.72; N, 
9.73%); 5H pH6]-DMSO 11.39 (1H, br s, NH), 8.78 (1H, d, J 8, 2-H), 8J9 (1H, s, 
8-H), 7.85 (2H, d, J 10, 2'-H, 6'-H), 7.59 (1H, d, J 6.5, 3"-H), 7.42 (1H, s, 5-H), 
7.25-7.30 (1H, m, 5 M -H), 7.18 (2H, d, J 10, 3*-H, 5'-H), 7.07-7.10 (1H, m. 4 M -H), 
5.39^2H, s, CH2), 4.07 and 4.03 (2 x 3H, 2 x s, 2 x OCH3); ra/z (%) 394 (100, 
M+1+). 

Examplg 

4-r4-f3-Thienvlmethoxv)anilino1q uinazoline hydrochloride 

4-Fluoronitrobenzene (28.2g, 0.20 mol), 3-thiophenemethanol (22.83g, O^Omol) 
and tetrabutylammonium bromide (6.45g, 0.02 mol) were added with stirring to n- 
butyl ether to give a yellow solution. This was cooled to 0-5OC and stirred 
vigourously while 50% aqueous NaOH (100 ml, 1.25 mol) was added over 30 min 
(exothermic) maintaining the temperature below 5oC. The resulting rust-coloured 
suspension was stirred at room temperature for 1 hour, heated on a steam bath for 1 
hour and then left to stand overnight. The mixture was filtered, and the red solid 
washed with hexane and water and dried. Recrystallisation from hot methanol gave 
two batches of product (totalling 18.8g, 0.080 mmol, 40%). A portion was further 
purified by column chromatography on silica (eluting with 20% ethyl 
acetate/hexane) to give 3-(4-nitrophenoxymethyl)thiophene as a pale yellow solid 
with mp 107-1 09OC; (Found: C, 56.11; H, 3.72 N, 5.93. C11H9NO3S requires: C, 
56.16; H, 3.86; N, 5.95%); 6H pH6]-DMSO 8.25 (2H, d, J 10, 3'-H, 5 f -H), 7.52- 
7.65 (2H, m, 2-H, 5-H), 7.18-7.27 (3H, m, 4-H, 2'-H, 6'-H), 5.29 (2H, s, CH2); m/z 
(%)235(3,M+),97(100). 

3-(4-Nitrophenoxymethyl)thiophene (0.50g, 2.13 mmol) was dissolved in ethanol 
(100 ml), treated with Pt02 (50mg) and hydrogenated at atmospheric pressure for 
16 hours. Further Pt02 (25mg) was added and the hydrogenation continued for a 
further 20 hours, by which tic showed no remaining starting material. The catalyst 
was removed by filtration through Hyflo, washing with excess ethanol, and the 
solution concentrated in vacuo. Column chromatography on silica (eluting with 
50% ethyl acetate/hexane, followed by recrystallisation from ethanol/water, gave 3- 
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(4-aminophenoxymethyl) thiophene as a pale brown solid (0250g, 54%) with mp 
66-670C; (Found: C, 61.29; H, 5.63 N, 626. CllHllNOS.0.6H2O requires: C, 
61.14; H, 5.69; N, 6.48%); 6H [2H6J-DMSO 7.50-7.58 (2H, m, 2-H, 5-H), 7.19 
(IH, d, J 6, 4-H), 6.77 (2H, d, J 9, 2'-H, 6'-H), 6.58 (2H d, J 9. 3'-H 5'-H), 4.98 (2H, 
s, CH2), 4.59 (2H, br s, NH2); m/z (%) 205 (26 , M+), 108 (100), 97 (92). 
4-Chloroquinazoline (0.1 50g, 0.91 mmol) and 3-(4-aminophenoxymethyl)thiophene 
(0.190g, 0.93 mmol) were mixed in ethanol (15 ml) and heated to reflux for 45 
minutes according to Procedure B. The yellow crystalline solid was collected by 
filtration, washed with cold ethanol, but appeared impure by tic. The solid was 
dissolved in methanol and treated with triethylamine (solution colour changed from 
yellow to colourless), and the solution concentrated to give a colourless solid. 
Column chromatography on silica (eluted with 2:1 ethyl acetate/hexane) gave the 
product as the free base with mp 200-202OC; (Found: C, 67.45; H, 4.49 N, 12.13. 
Cl9Hi5N3OS.HC1.0.2EtOAc requires: C, 67.75; H, 4.77; N, 11.97%); 8H [2H6]- 
DMSO 9.99 (1H, br s. NH), 8.69-8.77 (2H, m, 8-H, 2-H), 7.97-8.09 (2H, m, 5-H, 7- 
H), 7.94 (2H, d, J 9, 2'-H, 6'-H), 7.75-7.89 (3H, m, 6-H, 2"-H, 5 M -H), 7.43 (1H, d, J 
6, 4"-H), 7.29 (2H, d, J 9, 3'-H, 5'-H), 5.35 (2H, s, CH2); m/z (%) 333 (46, M+1+). 
236 (100), 97 (62). 

A portion of this material was dissolved in ethanol and treated with dilute aqueous 
HC1 to give a yellow precipitate, which was collected by filtration, washed with 
water and dried to give the hydrochloride salt as a yellow solid with mp 215-2170C; 
(Found: C, 60.63; H, 4.23 N, 10.80. C19H15N3OS.HCI.O.5H2O requires: C, 60.23; 
H, 4.52; N, 1 1.09%); 5H [2H6]-DMSO 1 1.29 (1H, br s, NH), 8.72 (1H, s, 2-H), 8.68 
(IH, d, J 9, 8-H), 7.95 (1H, t, J 9, 7-H), 7.80 (1H, d, J 9, 5-H), 7.71 (1H, t, J 9, 6-H), 
7.39-7.52 (4H, m, 2'-H, 6'-H, 2"-H, 5"-H), 6.98-7.10 (3H, m, 3'-H, 5'-H, 4"-H), 5.02 
(2H, s, CH2); m/z (%) 333 (31, M+1+), 236 (100), 97 (58). 



F.xample 146 

fi7.ntmrthovv-4-f^-thi ^ vim < >thnYv'>anilinolnuina7olinr hydrochloride 
4-CMoro-6,7-dimeuioxyqiunazoline (0.142g, 0.63 mmol) and 3-(4- 
aminophenoxymethyl)thiophene (prepared as described above) (0.1 80g, 0.88 mmol) 
were mixed in ethanol (10 ml) 

and heated to reflux for 30 minutes, according to Procedure B. The yellow 
crystalline solid was collected by filtration, washed with cold ethanol and dried in 
vacuo to give the product as yellow crystals with mp 247-2480C ; (Found: C, 58.68; 
H, 4.67 N, 9.80. C21H19N3O3S.HCI requires: C, 58.68 H, 4.42; N, 9.78%); 5H 
[2H61-DMSO 11.36 (IH, br s, NH), 8.62 (1H, d, J 8, 2-H), 8.32 (1H, s, 8-H), 7.50- 



WO 96/09294 



99 



PCT/GB95/02202 



7.65 (4H, m, 2'-H, 6'-H, 2"-H, 5 M -H), 7J9 (1H, s, 5-H), 722 (1H, <U 6, 4 M -H), 7.10 
(2H, d, J 9, 3'-H, 5'-H), 5.14 (2H, s, CH2), 3.99 and 3.97 (2 x 3H, 2 x s, 2 x OCH3); 
m/z (%) 393 (29, M+), 296 (100). 

Example 147 

4-r4-(Turan-2^methow)anilinn]q nina7n1ine hydrochloride. 

4-FIuoronitrobenzene (Lancaster) (282 g, 200 mmol), 2-furanmethanol (Aldrich) 
(19.62 g, 200 mmol) and tetrabutylammonium bromide (Aldrich) (6.45 g, 20 mmol) 
were added in turn to n-butyl ether (250 ml) and cooled to 0-5°C before the slow 
addition of 50% aqueous sodium hydroxide (100 ml) with vigorous stirring. After 
complete addition of base the reaction mixture was stirred at room temperature for 60 
mins by which time a very dense precipitate had formed The reaction mixture was 
heated on a steam bath for 60 mins then allowed to cool overnight. The crude 2-(4- 
nitrophenoxymethyl)furan was collected by filtration and recrystallised from ethanol 
(150 mis) to give cream coloured needles, mp 96-97°C; Found: C, 59.95; H, 4.12; N, 
6.35. C n Hi9NO 4 .0.1EtOH requires: C, 60.11; H, 4.32;N, 6.26.); 8H [2H6]-DMSO 
8.19 (2H, d, J 10, 3'-H, 5'-H), 7.72 (1H, s, 5-H), 7.25 (2H, d, J 10, 2'-H, 6'-H), 6.68 (1H, 
t, J 2, 4-H), 6.49 (1H, d, J 2, 3-H), 5.25 (2H, s. CH2); m/z (%) 219 (1, M+), 81 (100). 
2-(4-NitrophenoxymethyI)fiiran (0.50 g, 2.30 mmo) was dissolved in ethyl acetate (60 
ml) treated with Pd/C 10% (0.040 g) and hydrogenated at atmospheric pressure until the 
total amount of H2 taken up was 140 mis. Tic showed no remaining starting material. 
The catalyst was removed by filtration through Hyflo, washing with excess ethyl 
acetate, and the solution was concentrated in vacuo to give 2-(4- 
aminophenoxymethyl)fiiran. as a brownish solid. No further attemp was made to purify 
the product and it was used immediately; m/z (%) 189 (53, M+), 108 (93), 81 (100). 
4-Chloroquinazoline (0.160 g, 0.97 mmol) and 2-(4-anunophenoxymethyl)furan 
(0.183 g, 0.97 mmol) were reacted in ethanol (10 ml) for 40 minutes according to 
Procedure B. The product was obtained as a bright yellow solid, mp 185-187°C; 
(Found: C, 61.14; H, 4.78; N, 1 1.30. C 19 H 15 N30 2 HC1.H 2 0 requires: C, 61.37 H, 
4.88 N, 11.30.); 5H [2h 6 ]-DMSO 11.60 (1H, br s, NH), 8.80-8.95 (2H, m, 2-H, 8- 
H), 8.09 (1H, t, J 8, 7-H), 7.96 (1H, d, J 9, 5-H), 7.86 (1H, t, J 8, 6-H), 7.69 (1H, s, 
5"-H), 7.65 (2H, d, J 10, 2'-H, 6'-H), 7.13 (2H, d, J 10, 3'-H, 5'-H), 6.61 (1H, d, J 2, 
3"-H), 6.47 (1H, t, J 2, 4"-H), 5.1 1 (2H, s, CH2); ra/z (%) 317 (28, M+), 236 (100), 
81 (74). 

Example 14K 

6J'DimethQXV^r4.rfiiran-2-methoxv)antlino]quina7oline h y drochloride. 
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4-Chloro-6,7-<limethoxyquinazoline (0.218 g, 0.97 mmol) and 2-(4- 
anunophenoxyraemyl)furan (prepared as described above) (0.183 g, 0.97 mmol) 
were reacted in ethanol (10 ml) for 30 minutes according to Procedure B. The 
product was obtained as bright yellow crystals with mp 237-238°C; (Found: C, 
60.75; H, 4.80; N, 10.06. C21H19N304.HC1 requires C, 60.95; H, 4.84; N. 10.16); 
5H [2H 6 ]-DMSO 11.29 (1H, br s, NH), 8.73 (1H, s, 2-H), 8.31 (1H, s, 8-H), 7.69 
(1H, s, 5"-H), 7.51 (2H, d, J10, 2'-H, 7.39 (1H, s, 5-H), 7.13 (2H, d, J10, 3'-H, 
5'-H), 6.51 (1H, d, J 2, 3-H), 6.49 (1H, t, J 2, 4-H), 5.09 (2H, s. CH2), 4.01 and 3.99 
(2 x 3H, 2 x s, 2 x OCH3); m/z (%) 377 (1 1, M+), 296 (100), 81 (24). 



Example 149 

4-[4-<Turan-Vmethoxvte niHnolquina7oline hydrochloride 

4-Fluoronitrobenzene (Lancaster) (28.2 g, 200 mmol), 3-furanmcthanol (Aldrich) (19.62 
g, 200 mmol) and tetrabutylammonium bromide (6.45 g, 20 mmol) were added in turn 
to n-butyl ether (250 ml). The solution was cooled to 0-5°C and 50% aqueous sodium 
hydroxide (100 ml) was added slowly with vigorous stirring. After complete addition of 
base and stirring at room temperature for 60 mins the reaction mixture was heated on a 
steam bath for 60 mins then allowed to stand at 4°C overnight The 3- 
(nitrophenoxymethyl)furan was collected by filtration, recrystallised from ethanol, and 
dried in vacuo to give cream coloured needles, mp 82-83°C; (Found: C, 59.80; H, 4.10; 
N, 6.28. CHH9NO4.O.IH2O requires: C, 59.78; H, 4.20; N, 6.34.); 6H (2H6J-DMSO 
8.20 (2R d, J 10, 3'-H, 5'-H), 7.82 (1H, s, 5-H), 7.68 (1H, s, 2-H), 7.22 (2H, d. J 10, 2'- 
H, 6'-H), 6.59 (1H, s, 4-H), 5.15 (2H, s, CH2); m/z (%) 219 (20, M+), 81 (100). 

3- (Nitrophenoxymethyl)furan (1.00 g, 4.6 mmol) was dissolved in ethyl acetate (100 
ml), treated with Pd/C 10% (0.080g) and hydrogenated at atmospheric pressure for 
45 minutes. Tic showed complete comsumpion of starting material, the catalyst was 
removed by filtration through Hyflo, washing with excess ethyl acetate. Evaporation of 
the solvent in vacuo gave a gum. Addition of 70% aqueous acetic acid (10 ml) followed 
by evaporation in vacuo gave 3-(armnophenoxym<rthyl)furan as a greyish solid, mp 54- 
56°C; (Found:C, 64.84; H, 6.01; N, 6.71. C11H11NO2 0.8H 2 O requires: C, 64.90; H, 
6.19; N, 6.88.); 5H [2H6]-DMSO 7.67 and 7.60 (2 x 1H, 2 x s, 2-H, 5-H), 6.69 (2H, d, J 
10, 2'-H, &-H), 6.40-6.57 (3H, m 4-H, 3'-H, 5'-H), 4.28 (2H, s, CH2); rn/z (%) 189 (23, 
M+), 108 (100), 81 (98), 53 (96). 

4- CWoroquinazoline (0.160 g, 0.97 mmol) and 3Kaniinophenoxymetfayl)furan 
(0.183 g, 0.97 mmol) were reacted in ethanol (10 ml) for 45 minutes according to 
Procedure B. The product was obtained as a bright yellow crystalline solid, mp 
216-217»C; (Found: C, 63.74; H, 4.47; N, 11.72. CioH^C^ HC1.0.2H 2 O 
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requires: C, 63.85; H, 4.62; N, 1 1.76.); 1 1.54 (1H, br s, NH), 8.92 (1H, d, J 9, 8-H), 
8.88 (1H, s, 2-H), 8.09 (1H, t, J 8, 7-H), 7.99 (1H, d, J 8, 5-H), 7.78-7.90 (2H, m, 6- 
H, 5"-H), 7.60-7.69 (3H, m, 2'-H. 6'-H, 2"-H), 7.12 (2R d, J 10, 3'-H, 5'-H), 6.58 
(1H, s, 4"-H), 5.12 (2H, s, CH2); m/z (%) 3 17 (84, M+), 236 (100). 

Example Iffl 

6 . 7-PimCthQXY-4-r4-rfiiran-3-methnKvtanilmn]qi.tnn 7f>lin ff Hvrfmrhlnrr^ 
4-Chloro-6,7-dimethoxyquinazoline (0.218 g' 0.97 mmol) and 3-(4- 
aminophenoxymethyl)furan (0.183 g, 0.97 mmol) were reacted in ethanol (10 ml) 
for 45 minutes according to Procedure B. The product was obtained as yellow 
crystals, mp 233-235°; (Found: C, 60.07; H, 4.86; N, 10.18. 
C21H19N3O4.HCI.O.2SH2O requires: C, 60.29; H, 4.94; N, 10.04.); 11.25 (1H. br 
s, NH), 8.70 (1H, s, 2-H), 8.32 (1H, s, 8-H), 7.80 (1H, s, 5"-H), 7.68 (1H, s, 2"-H), 
7.59 (2H, d, J 9, 2'-H, 6'-H), 7.38 (1H, s, 5-H), 7.09 (2H, d, J 9, 3'-H, 5'-H), 6.59 
(1H, s, 4-H), 5.01 (2H, s, CH2), 4.01 and 3.99 (2 x 3H. 2 x s, 2 x OCH3); m/z (%) 
377 (56, M+), 296 (100). 

Example HI 

(SV4-{4-fr7-Oxo-4-o yn 7 0 |invn m efhvll an ninn)q nin a 7 oHn ff hwWMorirf,. 

4-ChloroquinazoIine (0.164g, 1.00 mmol) and (S)-4-(4 aminobenzyl)-l,3- 
oxazolidin-2-one (prepared as reported in PCT International Patent WO 91 18,897) 
(0.1 66g, 1.0 mmol) were reacted in ethanol (20 ml) for 1.5 hours according to 
Procedure B. The pale yellow solid thus obtained was the product (0.23 lg, 65%). 
A portion was recrystallised from ethanol to give a yellow crystalline solid with mp 
2I7oC (decomp.); (Found: C, 60.59; H, 4.84 N, 15.54. CI8H16N4O2.HCI requires: 
C, 60.59; H, 4.80; N, 15.71%); 6H [2H6]-DMSO 11.77 (1H, br s, NH), 9.01 (1H, d, 
J 9, 8-H), 8.90 (1H, s, 2-H), 8.10 (1H, t, J 8, 7-H), 8.01 (1H, d, J 8, 5-H), 7.86 (1H, 
t, J 8, 6-H), 7.79 (1 H s, CONH), 7.69 (2H, d, J 9, 2'-H, 6'-H), 7.38 (2H, d, J 9, 3'-H, 
5'-H), 4.34 (IH, t, J 8, 4"-CH), 4.08-4.17 (1H, m, 5"-H), 4.05 (1H, dd, J 9, 7.5, 5"- 
H), 2.75-2.93 (2H, m, C6H4CH2); m/z (%) 320 (18, M+), 234 (100), 106 (48); 
vmax (KBrdisc)/cm-l 1758, 1634, 1616, 1564, 1439, 1377. 

Example 157 

(SV^J-DimethfiXV^^-r^-oxo^-oxayolinvnmffth v nanilinn^qninaynline 
hydrochloride 

4-Chloro-6,7-dimethyoxyquinazoline (0.224g, lmmol) and (S)-4-(4 aminobenzyl)-l,3- 
oxazoIidin-2-one (prepared as reported in PCT International Patent WO 91 18,897) 
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(0.1 79g, lmmol) were reacted in ethanol (10ml) and for 45 minutes according to 
Procedure B. The product was obtained as a pale yellow solid, which decomposed at 
2U°C. (Found: C, 55.43; H, 5.05; N, 12.78. C20H20N4O4.HCI.O.8H2O requires: C, 
55.70; H, 5.28; N, 12.99); 6H [2H6]-DMSO 11.37 (1H, br s. NH), 8.89 (1H. s, 2-H), 
8.44 (1H, s, 8-H), 7.89 (IH, s, CONH), 7.75 (2H, d, J 9, 2'-H, 6'-H), 7.40-7.50 (3H, m, 
5-H, 3'-H, 5'-H), 4.41 (1H, t, J 9, 4 M -CH), 4.05-4.28 (8H, m, 2 x OCH3, 5"-H2), 2.89- 
3.02 (2H. m, C6H4CH2); m/z (%) 380 (18, M+), 294 (100), 106 (34). 



Example 153 

f fl/S^./4-rrVMftthvU?-oyft^^^ 

4-Chloroquinazoline (0.165g, lmmol) and 3-memyl-4-(4-aminobcnzyl)-2-oxazolidinone 
(prepared as reported in PCT Intemauonal Patent WO 91 18,897) (0206g, lmmol) were 
reacted in ethanol (10ml) for 45 minutes according to Procedure B. The product was 
obtained as a bright yellow solid, mp 236-238°C. (Found: C, 61.30; H, 5.10; N, 14.88. 
Ci 9 Hi8N 4 0 2 .HCl requires C, 61.55; H, 5.13; N, 15.11); 5H [2H6]-DMSO 1 1.75 (1H, 
br s, NH), 8.97 (1H, d, J 9, 8-H), 8.92 (1H, s, 2-H), 8.10 (IH, t, J 8, 7-H), 8.01 (1H, d, J 
9, 5-H). 7.85 (IH, t, J 8, 6-H), 7.69 (2H, d, J 9, 2'-H, 6'-H), 7.39 (2H, d, J 9, 3'-H, 5'-H), 
4.25 (1H, t, J 8, 4"-CH), 3.93-4.10 (2H, m, 5"-H2), 3.09 (1H, dd, J 12.5, 6, one of 
C6H4CU2), 2.78-2.88 (4H. m, NCH3, one of C6H4CH2); m/z (%) 334 (34, M+), 234 
(100). 



Fxample 154 
bydrochloride 

6,7-DuTiemoxy-4-cWoroquinazoline (0.1 12g, 0.5mmole) and 3-methyl-4-(4- 
arainobenzyl)-2-oxazolidinone (prepared as reported in PCT Intemauonal Patent WO 91 
18,897) (0.103g, 0.5 mraol) were reacted in ethanol (10ml) for 45 minutes according to 
Procedure B. The product was obtained as a pale cream solid, mp 243-245°C. (Found: 
C, 58.71; H, 5.34; N, 12.95. C21H22N4O4.HCI requires: C, 58.54; H, 5.34; N, 13.01); 
5H [2H61-DMSO 11.29 (1H, s, NH), 8.79 (IH, s, 2-H), 8.30 (1H, s, 8-H), 7.67 (2H, d, J 
9, 2'-H, 6'-H), 7.31-7.40 (3H, m, 5-H, 3'-H, 5'-H), 4.24 (IH, t, J 8, 4"-CH), 3.96^.12 
(8H, m, 2 x OCH3, 5"-H2), 3.09 (IH, dd, J 12.5, 6, one of C6H4CH2). 2.78-2.89 (4H, 
m, NCH3, one of C6H4CH2); m/z (%) 334 (59, M+), 294 (100), 106 (84). 



Example 155 

A.f4^2-Thia7nlvnan 1 ino<; u |ptl"" vl l anninnnn ' na7nlinf hydrochloride 
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4-Chloroquinazoiine (0.1 64g; Immole) and N^2-thiazolyl)sulfanilamide (Aldrich) 
(0.255g, lmmol) were mixed in ethanol (10ml) and heated to reflux for 40 minutes 
according to Procedure B. The product was obtained as a a bright yellow solid, mp 
261-263°C. (Found: C, 48.48; H, 3.36; N, 16.42. C17H13N5Q2S2.HCI requires: 
C, 48.60; H, 3.34; N, 16.68); 8H [2H6]-DMSO 12.75 (IH, br s, SO2NH), 1L63 
(IH, br s, NH), 8.88-8.98 (2H, m, 2-H, 8-H), 8.10 (IH, t, J 8, 7-H), 7.82-8.04 (6H, 
m, 5-H, 6-H, 2'-H, 3'-H, 5 f -H, 6'-H), 7.24 and 6.85 (2 x IH, 2 x d, J 5.5, 4 W -H, 5 H -H); 
m/z (%) 383 (23, M+), 319 (68), 220 (90), 92 (68), 44 (100). 

Example 156 

6J-Pimethoxv^f4^2-thia7olvnamino?!u1phonvl]aniHnoquina7oline hydrochloride 
4-Chloro-6 ,7-dimethoxyquinazoline (0.224g; lmmol) and N 1 -(2-thia2olyl)sulfanilamide 
(Aldrich ) (0.255g; lmmol) were reacted in ethanol (10ml) for 40 minutes according to 
Procedure B. The product was obtained as a pale yellow solid, mp 263-265°C. 
(Found: C, 47.26; H, 3.73; N, 14.40. C17H17N5O4S2.HCI requires: C, 47.52; H, 3.75; 
N, 14.59) 5H pH6]-DMSO 12.72 (1H, v br s, SO2NH), 1 1.40 (IH, br s, NH), 8.82 (1H, 
s, 2-H), 8.35 (1H, s, 8-H), 7.83-7.98 (4H, m, 2 ( -H, 3'-H, 5-H, 6'-H), 7.39 (IH, s, 5-H), 
7.24 and 6.84 (2 x 1H, 2 x d, J 5.5, 4 f, -H, 5 M -H), 4.03 and 4.00 (2 x 3H, 2 x s, 2 x 
OCH3); m/z (%) 443 (24, M+), 379 (50), 280 (100). 

Example 1 57 

4-[4-H .2 J-TTiiadiazoI-4-y0anilino]quinazoline hydrochloride 

4-Chloroquinazoiine (0.1 64g, lmmol) and 4-(4-aminophenyl)-l,2,3-thiadiazole 
(Maybridge) (0.177g, lmmol) were reacted in ethanol (10ml) for 45 minutes according 
to Procedure B. The product was obtained as a bright yellow solid, which decomposed 
at 242°C; (Found: C, 56.27; H, 3.57; N, 20.40. C16H1 1N5S.HCI requires: C, 56.23; H, 
3.51; N, 20.50); 5H pH6]-DMSO 11.65 (1H, br s, NH), 9.65 (IH, s, 5"-H), 8.90-8.99 
(2H, m, 2-H, 8-H), 8.25 (2H, d, J 10, 3'-H, 5'-H), 8.09 (IH, t, J 8, 7-H), 7.93-8.02 (3H, 
m, 5-H, T-H, 6'-H), 7.88 (IH, t, J 8, 6-H); m/z (%) 305 (24, M+), 276 (100). 

Example 158 

6.7-Dimeth oxv-4-[4>n.2 l-thiadiazoM-vnanilinolquinazoline hydrochloride 
4-Chloro-6,7-dimethoxyquinazoline (0.244g; lmmol) and 4-(4-aminophenyl)- 1,2,3- 
thiadiazole (Maybridge) (0.1 77g; lmmol) were reacted in ethanol (10ml) for 40 minutes 
according to Procedure B. The product was obtained as a pale yellow solid, which 
decomposed at 350°C. (Found: C, 53.73; H, 3.99; N, 17.31. C16H1 1N5O2S.HCI 
requires: C, 53.77; H, 3.98; N, 17.43); 5H pH6]-DMSO 1 1.43 (IH, br s, NH), 9.60 (IH, 
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s, 5--H), 8.82 (1H, s, 2-H), 8 39 (1H, s, 8-H), 8.22 (2H, d, J 9, 3'-H, 5'-H), 7.95 (2H, d, J 
9, 2'-H, 6'-H), 7.38 (1H, s, 5-H), 4.02 and 3.99 (2 x 3H, , 2 x s, 2 x OCH3); m/z (%) 365 
(21, M+), 336(100). 



Example 159 

^^rvcloh ffyyl^nilinoqiiinaTnline hydrochloride 

4-Chloroquinazoline (0.164g, lmmol) and 4-cyclohexylaniline (Aldrich) (0.175g, 
lmmol) were reacted in ethanol (10ml)for 45 minutes according to Procedure B. The 
product was obtained as a white solid, mp 273-275°C. (Found: C. 70.51; H, 6.64; N, 
12.17. C20H21N3.HCI requires: C; 70.70; H, 6.48; N, 12.37); 5H pH6]-DMSO 11.55 
(lH,-br s, NH), 8.87-8.92 (2H, m, 2-H, 8-H), 8.13 (1H, t, J 8, 7-H), 7.98 (1H d, J 9, 5- 
H), 7.86 (1H, t, J 8, 6-H), 7.63, (2H, d, J 9, 2'-H, 6'-H), 7.34 (2H. d, J 9, 3'-H, 5'-H), 
2.49-2.61 (1H, m, 1"-H). 1.63-1.90 (5H, m) and 1.19-1.52 (5H, m) (cyclohexyl CH2 
groups); m/z (%) 302 (100). 



Example 16Q 

4-/4-r!vclohexvnani1ino - fi 7-Himethoxvnuinazolinff hvdrfiChloridg 
4-Chloro-6,7-dimethoxy quinazoline (0.224g, lmmol) and 4-cyclohexylanUine 
(Aldrich) (0.175g, lmmol) were reacted in ethanol (10ml) for 45 minutes according to 
Procedure B. The product was obtained as a cream cotoured solid, mp 264-265°C, 
(Found: C; 65.76; H, 6.57; N. 10.43. C22H25N3O2.HCI. 0.01 EtOH requires: C, 66.06; 
H, 6.56; N, 10.49); 8H pH6]-DMSO 10.89 (1H, br s, NH), 8.72 (1H, s, 2-H), 8.12 (1H, 
s, 8-H), 7.58, (2H, d, J 9, 2'-H, 6'-H), 7.32 (2H, d, J 9, 3'-H, 5-H), 7.29 (IH, s, 5H) 3.99 
(6H, s, 2 x OCH3), 2.50-2.60 (1H, m, 1"-H), 1.68-1.88 (5H, m) and 1.10-1.55 (5H, m) 
(cyclohexyl CH2 groups); m/z (%) 362 (100). 



Example 161 

4-Nitrophenol (4.17g, 30 mmol) was added portionwise to a suspension of sodium 
hydride (0.80g, 33 mmol) in dry DMF under a nitrogen atmosphere. When 
hydrogen evoludon had ceased, the clear yellow solution was treated with 
cyclohexylmethyl bromide (5.3 lg, 3 1 mmol) and the mixture was stirred at 65-70OC 
for 28 hours. The reaction mixture was poured onto ice-water (200g) with stirring, 
and a pale yellow solid precipitated. This was collected by filtration, washed with 
water and pentane, and dried to give 4-(cyclohexylmethoxy)nitrobenzene (4.16g, 
59%) with mp 77-780C ; (Found: C, 65.94; H, 7.383; N, 5.95. C13H17NO3 
requires: C, 66.38; H, 7.23; N, 5.96%). 
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4-(Cyclohexylmethoxy)nitrobenzene (0.879g, 3.74 mmol) was added portionwise 
and alternately with hydrazine hydrate (0.567g, 1 1.25mmol) to a suspension of 
Raney nickel (ca.0.50g), pre-washed with methanol (3 x 10ml), in methanol (15ml), 
maintaining the temperature of the reaction below 35oC. Stirring was continued 
until nitrogen evolution had ceased (10 min), and then at 40OC for 10 min to destroy 
any excess hydrazine hydrate. The catalyst was removed by filtration through 
Hyflo, washing with excess methanol, and the solution concentrated in vacuo, to 
give 4-(cyclohexylmethoxy)aniline, which was clean by tic, and was not purified or 
characterised further. 

4-Chloroquinazoline (0.165g, 1.00 mmol) and 4-(cyclohexylmethoxy)aniline (one 
third-of the material prepared, ca. 1.25 mmol) were mixed in 2-propanol (5 ml) and 
heated to reflux for 3.5 hours according to Procedure B. The precipitate was 
collected by filtration, washed with cold 2-propanol/ethanol (1:1) and ether, and 
dried in vacuo to give the product as a yellow solid (0.322g, 87%) with mp 255- 
257oC ; (Found: C, 68.02; R 6.59 N, 11.19. C21H23N3O.HCI requires: C, 68.20; 
R 6.49; N, 1 1.36%); 5H [2H6]-DMSO 1 1.64 (1H, br s, NH), 8.93 (1H, d, J 9, 8-H), 
8.85 (1H, s, 2-H), 8.07 (1H, t, J 8, 7-H), 7.98 (1H, d, J 8, 5-H), 7.82 (1H, t, J 8, 6- 
H), 7.62 (2H, d, J 9, 2'-H, 6'-H), 7.04 (2H, d, J 9, 3'-H, 5'-H), 3.82 (2H, d, J 7, CH2), 
1.58-1 .89 (6H, m) and 0.94-1.35 (5H, m) (cyclohexyl). 

Example 162 

4-f4-/rvcloheYvimpthf)xv) a niiinnVfi7-dimf:thoxvouinfi7o1inr hydrochloride 
4-Chloro-6,7-<umethoxyquinazoline (0.225g, 1. 00 mmol) and 4- 
(cyclohexylmethoxy)aniline (prepared as described above) (one third of the material 
prepared, ca. 1.25 mmol) were mixed in 2-propanol (5 ml) and heated to reflux for 
ca. 4.5 hours according to Procedure B. The precipitate was collected by filtration, 
washed with cold 2-propanol/ethanol (1:1) and ether, and dried in vacuo to give the 
product as a pale cream solid (0.388g, 88%) with mp 246-2470C ; (Found: C, 62.98; 
H, 6.54 N, 9.58. C23H27N3O3.HCI.O.5H2O requires: C, 62.94 H, 6.61; N, 9.57%); 
6H [2H61-DMSO 10.98 (1H, br s, NH), 8.71 (1H, d, J 8, 2-H), 8.21 (1H, s, 8-H), 
7.58 (2H, d, J 9, 2'-H, 6'-H), 7.32 (1H, s, 5-H), 7.03 (2H, d, J 9, 3-H, 5'-H), 3.99 
and 3.98 (2 x 3H, 2 x s, 2 x OCH3), 3.85 (2H, d, J 7, CH2), 1.61-1.92 (6H, m) and 
0.99-1.39 (5H, m) (cyclohexyl); m/z (%) 393 (78, M+), 296 (100). 



Example 163 

4-p-r2-Methv i -4- P vriniiHinvl^nilinolouinazolinrliY(1rTOhloridg 
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4- CWoroquinazoline (0.165 g; 1.0 mmol) and 4-(3-aininophenyl>2-memylpyriraidine 
(Maybridgc Chemicals) (0.185 g; 1.0 mmol) were reacted in 2-propanol (5 ml) for 45 
minutes according to Procedure B. The product was thus obtained as a cream powder 
(0.343 g; 98%) with mp 257-259°C (dec); (Found C, 64.45; H, 4.62; N, 19.68. 
C1QH15N5.HC1.0.25H2O requires C, 64.40; H, 4.66; N, 19.77); tic (10% 
methanol/ethyl acetate) Rf 0.34; 5H [2H6]-DMSO 1 1.34 (1H. br * NH), 9.02 (1H, d, J 
9, 8-H), 8.96 (1H, s, 2-H), 8.80 (1H, d, J 7, 6"-H), 8.52 (1H, s, 2'-H), 7.60-8.18 (7H, m, 

5- H, 6-H, 7-H, 4'-H, 5'-H, 6'-H, 5"-H), 2.70 (3H, s, 2'-CH 3 ); m/z (%) 313 (56, M+), 312 
(100. M-l). 



Example 164 

4-f4-n ^-Dinxnlan-?-vn TrPthnyv]qiiina7nlinf; hydrochloride 

A suspension of sodium hydride (1.06 g; 44 mmol) in dry dimethylformamide (100 ml) 
under nitrogen was treated portionwise with 4-nitrophenol (4.92 g; 35 mmol) and the 
mixture stirred until evolution of hydrogen had ceased. 2-Bromomemyl-U-dioxolane 
(6.68 g; 40 mmol) and potassium iodide (3 g) were then added and the mixture stirred at 
95°C for 28 hours. After cooling to 30°C. the reaction mixture was poured onto stirred 
crushed ice/water (300 g) when a pale cream solid was precipitated. The solid was 
collected by filtration, washed with water until the filtrates were neutral and the solid 
dried in vacuo to give 4-(l,3-dioxolan-2-yl)methoxynitrobenzene (4.61 g, 59%) with mp 
117-1 18°C; (Found C, 53.30; H, 4.91; N, 6.21. C10H1 1NO5 requires C, 53.33; H, 4.89; 
N, 6.22); tic (ethyl acetate) Rf 0.58. 

4-(l,3-Dioxolan-2-yl)methoxynitrobenzene (1.13 g; 5.0 mmol) was reduced with 
hydrazine hydrate (0.756 g; 15.0 mmol) according to Procedure H. 4-(l,3-Dioxolan-2- 
yl)methoxy aniline (0.975 g, 100%) was obtained as a colourless oil, tic (ethyl acetate) 
Rf0.42. 

4-Chloroquinazoline (0.165 g; 1.0 mmol) and 4-(U-dioxolan-2-yl)methoxyaniline 
(0.243 g; 1.25 mmol) were reacted in 2-propanol (5 ml) for 60 minutes according to 
Procedure B. The product was thus obtained as yellow needles (0.3 19 g, 89%) with mp 
241-243°C (effervesc); (Found C, 59.97; H, 5.14; N, 11.52. C18H17N3O3.HCI 
requires C, 60.08; H, 5.00; N, 11.68); tic (ethyl acetate) Rf 0.27; 6H [2H 6 ]-DMSO 
11.57 (1H, br s, NH), 8.78 (1H, d, J 7, 8-H), 8.70 (1H, s. 2-H), 7.64-8.02 (3H, m, 5-H, 
6-H, 7-H), 7.51 (2H, d, J 9, 2'-H, 6'-H), 6.89 (2H d, J 9, T-H, 5'-H), 5.10 (1H, m, 2"-H), 
4.93 (2H, m, 4'-OCH 2 ), 3.66-3.88 (4H m, 2 x OCH 2 ); m/z (%) 323 (100, M+), 250 
(92). 
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Example 165 

4-f4-f 1 .l-Dioxolan^.vnmethnYvyfi 7-W;methn*vmi, Woline hvArncMnriA* 
4-Chloro-6,7-dimemoxyquinazoIine (0.225 g; 1.0 mraol) and 4-(l,3-dioxolan-2- 
yI)methoxyaniline (0.243 g; 1.25 mmol) were reacted in 2-propanol (5 ml) for 75 
minutes according to Procedure B. The product was thus obtained as a cream solid 
(0.407 g, 97%) with mp 248-249°C (effervesc.); (Found C, 57.14; H, 5.29; N, 9.99. 
C20H21N3O5.HCI requires C, 5721; H, 5.24; N, 10.01); tic (ethyl acetate) Rf 0.13; 8H 
[2H6]-DMSO 1 1.40 (1H, br s, NH), 8.75 (IH, s, 2-H), 8.39 (1H, s, 8-H), 7.62 (2H, d, J 
9. 2'-H, 6'-H), 7.40 (1H, s, 5-H), 7.08 (2H, d, J 9, 3'-H, 5'-H), 5.21-5.28 (1H, m. 2*'-H), 
3.84-4.12 (12H, m, 3 x CH2, 2 x OCH3); m/z (%) 383 (100, M+), 310 (92). 

Example 166 

6-Bromo-4-f4-f 1 ^-dioxolan-^-vnmethoxvlqiiinaTnl ine hydrochloride 

6- Bromo-4-chloroquinazoline (0244 g; 1.0 mmol) and 4-(l,3-dioxolan-2- 
yI)methoxyaniiine (0.243 g; 1.25 mmol) were reacted in 2-propanol (5 ml) for 60 
minutes according to Procedure B. The product was thus obtained as bright yellow 
needles (0.383 g, 87%) with mp 252-254°C; (Found C, 49.05; H, 3.81; N, 9.43. 
Cl8Hi6BrN303.HCl requires C, 49.25; H, 3.87; N, 9.57); tic (ethyl acetate) Rf 0.38; 5 
H [2H6]-DMSO 1 1.44 (1H, br s, NH), 9.20 (1H, s, 5-H), 8.89 (1H, s. 2-H), 8.24 (lH, m. 

7- H), 7.94 (1H, m, 8-H), 7.16 (2H, d, J 9, 2'-H, 6'-H), 7.08 (2H, d, J 9, 3'-H, 5'-H), 5.21 
(1H, m, 2"-H), 3.81-4.10 (6H, m, 3 x CH2); m/z (%) 401, 403 (62, M+), 330, 328 (48). 

Example 1fi7 

4-f4-fl -Morpholinvnanilinolquinazoline hydrochloride 

4-Chloroquinazoline (0.165 g; 1.0 mmol) and AK^aminophenyOmorpholine 
(Maybridge Chemicals) (0.178 g; 1.0 mmol) were reacted in 2-propanol for 60 minutes 
according to Procedure B. The product was thus obtained as a yellow solid (0.340 g, 
98%) with mp 229-230°C (dec); (Found C, 59.87; H, 5.81; N, 15.25. 
Ci8Hi8N4O.HCl.H2O requires C, 59.91; H, 5.82; N, 15.53); tic (10% methanol/ethyl 
acetate) Rf 0.39; 5H [2H6]-DMSO 11.58 (1H, br s, NH), 8.90 (1H, d, J 9, 8-H), 8.85 
(1H, s, 2-H), 8.05-8.14 (1H, m, 7-H), 7.99 (1H, d, J 9, 5-H), 7.86 (1H, t, J 7, 6-H), 7.60 
(2H, d, J 9, 2'-H, 6'-H), 7.06 (2H, d, J 9, 3'-H, 5'-H), 3.72-3.82 (4H, m, 2 x CH2), 3.13- 
3.20 (4H, m, 2 x CH2); m/z (%) 306 (100, M+), 247 (98), 219 (26). 



Example 168 

4-r4-n-Piperidinvnaniltno1quinaroline hydrochloride 
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4-ChIoroquinazoline (0.165 g; 1.0 mmol) and AK4-aminophenyl)piperidine (Maybridge 
Chemicals) (0.176 g; 1.0 ramol) were reacted in 2-propanol (5 ml) for 75 minutes 
according to Procedure B. The product was thus obtained as a yellow solid (0.218 g, 
64%) with mp 228-230°C (dec.); (Found C, 66.21; H, 6.07; N, 1621. 
Ci9H20N4.HCl.0.25H 2 O requires C, 66.09; H, 623; N, 1623); tic (10% 
methanol/ethyl acetate) Rf 0.46; 5H pH 6 ]-DMSO 1 1 20 (1H, or s, NH), 8.83 (1 H, d, J 
9, 8-H), 8.80 (1H, s, 2-H), 7.55-8.10 (5H, m, 5-H, 6-H, 7-R 2'-H, 6-H), 7.09-7.22 (2H, 
m, 3*-H, 5'-H), 320-3.31 (4H, m, 2 M -H2, 6"-H 2 ), 1.56-1.76 (6H, m, 3"-H 2 , 4"-H 2 , 5"- 
H2); m/z (%) 304 (98, M+) 303 (100, M-1+), 247 (76). 

Fvample 169 

4-f4-n ^.Din y! in-?.vletho vvNantlinn1miifia7oline hydrochloride 

A suspension of sodium hydride (1.06 g; 44 mmol) in dry dimethylformamide (100 ml) 
under nitrogen was treated portionwise with 4-nitrophenol (4.92 g; 35 mmol) and the 
mixture stirred until evolution of hydrogen had ceased. 2-(2-Bromoethyl)-l,3-dioxane 
(7.8 g; 40 mmol) and potassium iodide (2 g) were added and the mixture stirred at 85°C 
for 16 hours, cooled to 25°C and poured into stirred ice/water (200 g) when a pale 
cream solid was precipitated. The solid was collected by filtration, washed with cold 
water and dried to give 4-[2-(U-dioxan-2-yl)ethoxy]nitrobenzene as a pale cream 
powder (7.22 g; 82%) with mp 89-90°C; (Found C, 57.00; H, 6.07; N, 5.56. 
C12H15NO5 requires C, 56.91; H, 5.92; N, 5.53); tic (ethyl acetate) Rf 0.56. 
4-[2-(l,3-Dioxan-2-yl)ethoxy]nitrobenzene (1.52 g; 6.0 ramol) was reduced with 
hydrazine hydrate (0.900 g; 18.0 mmol) according to Procedure H. 4-[2-(l,3-Dioxan-2- 
yl)ethoxy]aniline (1.34 g, 100%) was obtained as colourless plates with mp 78-80°C; tic 
(ethyl acetate) Rf 0.42. 

4-Chloroquinazoline (0.165 g; 1.0 mmol) and 4-[2-(U-dioxan-2-yl)emoxy]ariiline 
(0.279 g; 125 mmol) were reacted in 2-propanol (5 ml) for 45 minutes according to 
Procedure B. The product was thus obtained as yellow plates (0.361 g, 93%) with mp 
209-21 1°C (effervesc); (Found C, 61.98; H, 5.72; N, 10.82. C20H21N3O3.HCI 
requires C, 61.93; H, 5.68; N, 10.84); tic (ethyl acetate) Rf 0.33; 5H pH 6 ]-DMSO 
11.62 (1H, br s, NH), 8.91 (1H, d, J 8, 8-H), 8.85 (1H, s, 2-H), 8.04-8.13 (1H, m, 7-H), 
7.98 (1H, d, J 8, 5-H), 7.84 (IH, t, J 8, 6-H), 7.62 (2H, d, J 9, 2'-H, 6'-H), 7.04 (2H, J 9, 
3'-H, 5'-H), 4.71-4.79 (1H, m, 2~-H), 3.98-4.12 (4H, m, 4"-H 2 , 6 M -H 2 ), 3.75 (2H, t, J 
11, 1"-H2), 1.81-2.04 (3H, m, 2"-H, 5"'-H 2 ), 1.38 (1H, d, J 10, 2"-H); ra/z (%) 351 (100, 
M+),236 (100). 



Example 17Q 
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6.7-Dimethoxv-4-f4-( 1 .3-dioxan-?-vlelhoxv>annino|qumazoline hydrochloride 
4-ChJoro-6,7-dimethoxyquinazoline (0.135 g; 0.6 mmol) and 4-[2-(l,3-dioxan-2- 
yl)ethoxy]aniline (0.167 g; 0.75 mmol) were reacted in 2-propanol (3 ml) for 75 minutes 
according to Procedure B. The product was thus obtained as a bright yellow solid 
(0.263 g, 98%) with mp 246-247°C (effervesc.); (Found C, 58.37; H, 6.10; N, 8.91. 
C22H25N3O5.HCI.O.25H2O requires C, 58.40; H, 5.97; N, 9.29); tic (ethyl acetate) Rf 
0.16; 8H [2H6J-DMSO 11.14 (IH, br s, NH), 8.78 (IH, s, 2-H), 8.31 (IH, s, 8-H), 7.60 
(2H, d, J 9, 2'-H, 6'-H), 7.39 (IH, s, 5-H), 7.05 (2H, d, J 9. 3'-H, 5'-H), 4.79 (1H, m, 2 m - 
H). 3.99-4.16 (4H, m, 4--H2, 6*"-H2), 4.03 and 4.00 (2 x 3H. 2 x s, 2 x OCH3), 3.71- 
3.83 (2H, m, 1"-H2), 1.86-2.03 (3H, m, 2"-H, 5"-H2), 1.48 (IH, d, J 10, 2"-H); m/z (%) 
411(100, M+), 296(100). 

Fxamplp 171 

6-Bromo-4 , -r4-d .3-dioxan-2-vlethoxv^ anilin^qnin ^nline hydrochloride 
6-Bromo-4-chloroquinazoline (0.146 g; 0.6 mmol) and 4-[2-(l,3-dioxan-2- 
yl)ethoxy]aniline (0.167 g; 0.75 mmol) were reacted in 2-propanol (3 ml) for 60 minutes 
according to Procedure B. The product was thus obtained as bright yellow needles 
(0.243 g; 89%) with mp 211-213°C (effervesc.); (Found C, 51.37; H, 4.65; N, 8.85. 
C20H20BrN3O3.HCl requires C, 51.44; H, 4.50; N, 9.00); tic (ethyl acetate) Rf 0.43; 5 
H [2H6]-DMSO 1 1.31 (IH, br s, NH), 9.18 (IH, s, 5-H), 8.85 (IH, s, 2-H), 8.20 (IH, d, 
J 9, 7-H), 7.90 (IH, d, J 9, 8-H), 7.56 (2H, d, J 9, 2'-H, 6'-H), 7.05 (2H, d, J 9, 3'-H, 5'- 
H), 4.75 (IH, m, 2 M -H), 3.95-4.10 (4H, m, 4"'-H2, 6 m -H2), 3.67-3.81 (2H, m, T-H2), 
1.85-2.07 (3H, m. 2"-H, 5"-H2), 1.40 (IH, d, J 10, 2 M -H); m/z (%) 431, 429 (100, M+), 
316(93). 

Example 177 

4-r4-f2-BromobenzvloxvV3-chloroanilino1quina7:oline hydrochloride 
2-Chloro-4-nitrophenoI (Lancaster) (3.50 g; 20.0 mmol), sodium hydride (0.530 g; 22 
mmol), potassium iodide (1 g) and 2-bromobenzyl chloride (Fairfield Chemicals) (4.53 
g; 22 mmol) were reacted in dimethylformamide (50 ml) at 45°C for hours according to 
Procedure F. 4-(2-BromobenzyIoxy)-3-chloronitrobenzene was thus obtained as a pale 
cream powder (6.69 g, 98%) with mp 135-136°C; (Found C, 44.21; H, 2.58; N, 3.76. 
Ci3H9BrClNO3.0.5H2O requires C, 44.38; H, 2.84; N, 3.98); tic (ethyl acetate) Rf 
0.75. 

4-(2-Bromobenzyloxy)-3-chloronitrobenzcne (1.48 g; 4.25 mmol) was reduced with 
hydrazine hydrate (0.638 g; 12.75 mmol) according to Procedure H. 4-(2- 
Bromobenzyloxy)-3-chloro aniline (1.33 g, 100%) was obtained as colourless prisms 
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with rap 84-85°C; (Found C, 49.61; H, 3.66; N, 4.21. Ci3HnBrClNO requires C, 
49.92; H, 3.52; N, 4.48); tic (ethyl acetate) Rf 0.63. 

4-Chloroquinazoline (0.164 g; 1.0 mmol) and 4-(2-bromobenzyloxy)-3-chloroaniline 
(0.390 g; 1.25 mmol) were reacted in 2-propanol (7 ml) for 30 minutes according to 
Procedure B. The product was thus obtained as fine bright yellow needles (0.433 g, 
91%) with mp 240-242°C; (Found C, 52.39; H, 3.99; N, 7.98. 
C2lHi5BrClN3O.HC1.0.5H2O.0.67i-PrOH requires C, 52.47; H, 4.24; N, 7.98); tic 
(ethyl acetate) Rf 0.45; 8H [2H6J-DMSO 1 1.62 (1H, br s, NH), 8.95 (2H, s, 2-H, 8-H), 
8.10-8.18 (1H, m, 7-H), 7.95-8.03 (2H, m, 2'-H, 6'-H), 7.84-7.91 (1H, m, 5-H), 7.64- 
7.76 (3H, m, 6-H, 3"-H, 6"-H), 7.47 (1H, t, J 9, 5"-H), 7.30-7.41 (2H, m, 5'-H, 4"-H), 
5.3 M2H, s, CH2); m/z (%) 441 (86, M+), 270 (100). 

Example 173 

4-[4-f?-Rromnhen7vloxvV^-rhlnrnani 1inn1-fi7-dimpthowqiiina7olinff hydrochloride 
4-CWoro-6J-dimemoxyquinazoline (0.135 g; 0.60 mmol) and 4-(2-bromobenzyloxy)-3- 
chloroaniline (0.234 g; 0.75 mmol) were reacted in 2-propanol (4.5 ml) for 60 minutes 
according to Procedure B. The product was thus obtained as very pale yellow needles 
(0.308 g, 96%) with mp 258-259°C; (Found C, 51.33; H, 3.75; N, 7.91. 
C23Hi9BrClN303.HCl requires C, 51.39; H, 3.72; N, 7.82); dc (ethyl acetate) Rf 0.30; 
5H [2H61-DMSO 1 1.61 (IH, br s, NH), 8.73 (1H, s, 2-H), 8.34 (1H, s, 8-H), 7.93 (1H. s, 
5H), 7.63-7.78 (3H, m, 2'-H, 6'-H, 6"-H), 7.30-7.51 (4H, m, 5'-H, 3"-H, 4"-H, 5"-H), 
5.30 (2H, s. CH2), 4.06 and 4.01 (2 x 3H 2 x s, 2 x OCH3); m/z (%) 501 (18, M+), 330 
(100). 

Example 174 

4-f4-f2.nmmnhf»nrvlnxv )-^rh1^ hydrochloride 

4- CWoro-6,7-diemoxyquinazoline (0.063 g; 025 mmol) and 4-(2-bromobenzyloxy)-3- 
chloroaniline (0.100 g; 0.32 mmol) were reacted in 2-propanol (2 ml) for 30 minutes 
according to Procedure B. The product was thus obtained as pale yellow prisms (0.106 
g, 75%) with mp 278-280°C (effervesc.); (Found C, 52.94; H, 4.19; N, 7.35. 
C25H23BrON303.HCl requires C, 53.10; H, 4.25; N, 7.43); dc (ethyl acetate) Rf 0.43; 
5H [2H 6 ]-DMSO 1 1.44 (1H, br s, NH), 8.79 (1H, s, 2-H), 8.23 (1H, s. 8-H), 7.89 (1H, s, 

5- H), 7.62-7.75 (3H, m. 2*-H, 6'-H, 6"-H), 7 JO (2H, t, J 9, 4"-H, 5"-H), 7.30-7.41 (2H, 
m, 5'-H, 3"-H), 5.29 (2H, s, CH2), 4.29 (4H, t, J 7, 2 x OCH 2 ), 1-48 (6H, t, J 7, 2 x 
CH3); m/z (%) 529 (11, M+), 358 (100). 



Example 175 
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6"BromQ^f4-( r 2-bromQben7^1oyvV3-chlornanilino ]gnina7nline hydrochloride 
6-Bromo-4-chloroquinazoline (0.146 g; 0.60 mmol) and 4-(2-bromobenzyloxy)-3- 
chloroaniline (0.234 g; 0.75 ramol) were reacted in 2-propanol (4.5 mi) for 60 minutes 
according to Procedure B. The product was thus obtained as yellow prisms (0.315 g, 
95%) with mp 260-261°C; (Found C, 45.48; H, 2.72; N, 7.55. C2lHi 4 Br2ClN30.HCl 
requires C, 45.32; H, 2.70; N, 7.55); tic (ethyl acetate) Rf 0.57; 5H pH6]-DMSO 1 1.47 
(IH, br s, NH), 9.26 (1H, s, 5-H), 8.95 (1H, s, 2-H), 8.25 (1H, d, J 9, 7-H), 7.91-8.02 
(2H, m, 8-H, 6"-H), 7.62-7.77 (3H, m, 2*-H, 6'-H, 3"-H), 7.33-7.53 (3H, m, 5'-H, 4"-H, 
5"-H), 5.29 (2H, s t CH2); m/z (%) 519 (22, M+), 350 (100), 169 (48). 

Example 176 

4'r4-(2"FluorobenzvloxvV2-methvlanilino1qmn a 7nline hydrochloride 

3- Methyl-4-nitrophenoi (Aldrich) (4.0 g; 26.1 mmol), sodium hydride (0.710 g; 28.7 
mmol), potassium iodide (1 g) and 2-fluorobenzyl bromide (Aldrich) (5.18 g; 27.4 
mmol) were reacted in dimethylfonnamide (70 ml) at 60°C for 1.5 hours according to 
Procedure F. 5-(2-FluorobenzyIoxy)-2-nitrotoluene was thus obtained as a beige solid 
(6.58 g, 97%) with mp 90-92°C; (Found C, 64.04; H, 4.61; N, 5.08. C14H12FNO3 
requires C, 64.37; H, 4.60; N, 5J6); tic (ethyl acetate) Rf 0.73. 

5-(2-Fluorobenzyloxy)-2-nitrotoluene (0.339 g; 1.3 mmol) was reduced with hydrazine 
hydrate (0.195 g; 3.9 mmol) according to Procedure H. 4-(2-Fluorobenzyloxy>2- 
methylaniline (0.300g, 100%) was obtained as a colourless oil; tic (ethyl acetate- 
cyclohexane, 4:1) Rf 0.48. 

4- Chloroquinazoline (0.082 g; 0.50 mmol) and 4-(2-fluorobenzyloxy)-2-methylaniiine 
(0.150 g; 0.65 mmol) were reacted in 2-propanol (6 ml) for 10 hours acording to 
Procedure B. The product was thus obtained as a colourless solid (0.182 g, 91%) with 
mp 275-277°C; (Found C, 65.88; H, 4.85; N, 10.35. C22H18FN3O.HCI.O.25H2O 
requires C, 66.00; H, 4.85; N, 10.50); tic (ethyl acetate) Rf 0.36; 5H pH6]-DMSO 
11.33 (IH, br s, NH), 8.80 (2H, m, 2-H, 8-H), 8.11 (1H, m, 7-H), 7.98 (1H, m, 5-H), 
7.87 (1H, m, 6-H), 7.60 (1H, m, 4"-H), 7.46 (1H, m, 5"-H), 7.30 (3H, m, 6 f -H, 3"-H, 6"- 
H), 7.10 (1H, s, 3'-H), 6.99 (1H, d, J 9, 5'-H), 5.20 (2H, s, CH2), 2,21 (3H, s, 2 f -CH3); 
m/z (%) 359 (24, M+), 250 (100). 

Example 177 

6J-Dimgtho?^^[4"(7rf1worob€n7YlmV2-mgthyl]anilinQQuinazftling hydrochloride 
4-Chloro-6,7-dimethoxyquinazoline (0.112 g; 0.50 mmol) and 4-(2-fluorobenzyloxy)-2- 
methylaniline (0.150 g; 0.65 mmol) were reacted in 2-propanol (6 ml) for 5 hours 
according to Procedure B. The product was thus obtained as a colourless solid (0.190 g, 
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83%) with mp 238-240°C; (Found C, 62.80; H, 4.98; N, 9.13. C24H22FN3O3.HCI 
requires C, 63.23; H, 5.08; N, 9.22); tic (ethyl acetate) Rf 024; SH [2H6]-DMSO 1 1.36 
(IH, br s, NH), 8.60 (IH, s, 2-H), 8.08 (1H, s, 8-H), 7.60 (1H, t, J 7, 4"-H), 7.47 (1H, t, J 
7, 5"-H), 6.92-7.41 (6H, m, 5-H, 3'-H 5'-H, 6'-R 3"-H, 6"-H), 5.20 (2H, s, CH 2 ), 4.02 
and 4.00 (2 x 3H, 2 x s, 2 x OCH3), 2.17 (3H, s, 2-CH 3 ); m/z (%) 419 (50, M+), 310 
(100). 



Fvample 178 

^Rrnmn^|;4-n-fliinmhfn7vlnYvV?- m ethvHanilinonnina7oline hydrochloride 
6-Bromo-4-chloroquinazoline (0.122 g; 0.50 mmol) and 4-(2-fluorobenzyloxy)-2- 
methyl aniline (0.150 g; 0.65 mmol) were reacted in 2-propanol (6 ml) for 20 hours 
according to Procedure B. The product was thus obtained as colourless crystals (0.204 
g, 86%) with mp 269-271°C; (Found C, 5525; H, 3.85; N, 8.66. C 2 2Hl7BrFN30.HCl 
requires C, 55.65; H, 3.79; N, 8.85); tic (ethyl acetate) Rf 0.47; 8H [2H6]-DMSO 1 1.23 
(IH, br s, NH), 9.08 (1H, s, 5-H), 8.78 (1H, s, 2-H), 825 (1H. d, J 9, 7-H), 7.90 (IH, d, 
J 9, 8-H). 7.61 (1H, t, J 8, 4"-H), 7.46 (IH, m, 5"-H), 720-7.30 (3H, m, 6'-H, 3"-H, 6"- 
H), 7.09 (IH, s, 3'-H), 6.98 (IH, d. J 8, 5*-H), 520 (2H, s, CH 2 ), 2.19 (3H, s, 2'-CH 3 ); 
m/z (%) 437, 439 (50, M+), 328 (100). 

Fvample 179 

4-[4-/ , 2-Bromohenzvlo>fvVt-metho y vannino1auina7oline hydrochloride 
2-Methoxy-4-nitrophenol (Aldrich) (2.0 g; 11.8 mmol), sodium hydride (0.320 g; 13.0 
mmol), potassium iodide (0.750 g) and 2-bromobenzyl chloride (Fairfield Chemicals) 
were reacted in dimethyl formamide (40 ml) at 40°C for 6 hours according to Procedure 
F. 4-(2-Bromobenzyloxy)-3-methoxynitrobenzene was thus obtained as a pale yellow 
solid (3.33 g, 99%) with mp 82-84°C; (Found C, 49.45; H, 3.57; N, 3.84. 
Ci4Hi2BrN0 4 requires C, 49.72; H, 3.55; N, 4.14); tic (ethyl acetate) Rf 0.72. 
4-(2-Bromobenzyloxy^3-methoxYnit^obenzene (122 g; 3.6 mmol) was reduced with 
hydrazine hydrate (0.542 g; 10.83 mmol) according to Procedure H. 4-(2- 
Bromobenzyloxy)-3-methoxyaniline (1.10 g, 99%) was obtained as colourless plates 
with mp 80-82°C; tic (ethyl acetate) Rf 0.49. 

4-Chloroquinazoline (0.082 g; 0.50 mmol) and 4-(2-bromobenzyloxy)-3-methoxyaniline 
(0.185 g; 0.60 mmol) were reacted in 2-propanol (6 ml) for 3.5 hours according to 
Procedure B. The product was thus obtained as a pale yellow solid (0.200 g, 83%) with 
mp 260-262°C; (Found C, 54.66; H, 4.02; N, 8.81. C22Hl8BrN3O2.HCLO.5H2O 
requires C, 54.84; H, 4.15; N, 8.72); tic (ethyl acetate) Rf 0.37; 8H [2H 6 ]-DMSO 11.48 
(IH, br s, NH), 8.88 (IH, s, 2-H), 8.83 (IH, d, J 9, 8-H), 8.11 (IH, t, J 8, 7-H), 7.97 (IH, 
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d. J 9, 5-H), 7.85 (1H, t, J 8, 6-H), 7.70 (IH, d, J 8, 2'-H), 7.61 (IH, d, J 8, 3"-H) 7 26- 
7.50 (4H, m, 6-H. 4"-H. 5»-H, 6"-H), 7.12 (IH, d, J 9, 5'-H), 5.18 (2H, s. CH 2 ), 3.80 
(3H, s, 3'-OCH 3 ); m/z (%) 437, 435 (30, M+), 266 (100). 

Example Ixf) 

4-f4-r2-Brnrnoh C n7TloyYVi-methnxvanitinol-6 7-Wirn < .thnv Yn i | in a roim P h^WM^ 
4-Chloro-6,7-dimethoxyquina2oline (0.1 12 g; 0.50 mmol) and 4-(2-bromobenzyloxy)-3- 
methoxyaniline (0.185 g; 0.60 mmol) were reacted in 2-propanol (6 ml) for 4.5 hours 
according to Procedure B. The product was thus obtained as a pale yellow solid (0.264 
g, 97%) with mp 260-262°C; (Found C, 53.19; H, 4.43; N, 7.75. 
C24H22BrN 3 O4.HCI.0.5H 2 O requires C, 53.19; H, 4.43; N, 7.76); tic (ethyl acetate) Rf 
0.37; 5H pHfl-DMSO 10.83 (IH, br s, NH), 8.71 (IH, s, 2-H), 8.10 (IH, s, 8-H), 7.68 
(IH, d, J 9, 2'-H), 7.60 (IH, d, J 9, 3"-H), 7.04-7.46 (6H, m, 5-H, 5'-H, 6'-H, 4»-H, 5"-H, 
6"-H), 5.16 (2H, s, CH 2 ), 3.98 (6H, s, 6-OCH 3 , 7-OCH 3 ), 3.80 (3H, s, 3'-OCH 3 ); m/z 
(%) 495, 497 (15, M+), 526 (1 00). 

Example 181 

4-f4-f2-Bmmohenn'lo?ry)-Vmethoxvl^ 

4-Chloro-6,7-diethoxyquinazoline (0.076 g; 0.30 mmol) and 4-(2-bromobenzyloxy)-3- 
methoxyaniline (0.092 g; 0.30 mmol) were reacted in 2-propanol (3 ml) for 45 minutes 
according to Procedure B. The product was thus obtained as bright yellow prisms 
(0.143 g, 85%) with mp 267-268°C (effervesc); (Found C, 53.61; H, 5.62; N, 6.87. 
C26H26BrN 3 O 4 .HC1.0.5/-PrOH.1.5H 2 O requires C. 53.44; H, 5.50; N, 6.80); tic (10% 
methanol/ethyl acetate) Rf 0.46; 5H pH^J-DMSO 1 1.09 (IH, br s. NH), 8.74 (IH, s, 2- 
H), 8^0 (IH, s. 8-H), 7.70 and 7.61 (2 x IH, 2 x d, J 9, 3"-H, 6"-H), 7.48 (IH, t, J 8, 5"- 
H), 7.30-7.40 (3H, m, 5-H, 2'-H, 4"-H), 7^2 and 7.14 (2 x IH, 2 x d, J 9, 5'-H, 6'-H), 
5.17 (2H, s, CH 2 ), 4.20-4.37 (4H, m, 2 x OCH 2 ), 3.81 (3H, s, OCH 3 ), 1.41-1.50 (6H, 
m, 2 x CH 3 ); m/z (%) 524, 526 (100, M+1+), 554 (100). 

Example IR7 

6-Bromo-4-chloroquinazoline (0.122 g; 0.50 mmol) and 4-(2-bromobenzyloxy)- 3 - 
methoxyaniline (0.185 g; 0.60 mmol) were reacted in 2-propanol (6 ml) for 4 hours 
according to Procedure B. The product was thus obtained as a yellow solid (0.266 g; 
96%) with mp 267-270°C; (Found C, 47. 3 4; H, 3.28; N, 7.35^ 
C22Hi7Br2N 3 O 2 .HCI.0.25H 2 O requires C, 47.49; H, 3.33; N, 7.56); tic (ethyl acetate) 
Rf 0.47; 8H [2H 6 ]-DMSO 10.91 (IH, br s, NH), 8.87 (IH, s, 5-H), 8.62 (IH, s, 2-H), 



WO 96/09294 



114 



PCT/GB95/02202 



7 95 (1H d, j 9. 7-H). 7.62 (1ft 4 J 9. MO. 7.4S (1ft d. J 8. **>. 7.39 (1H. 4 J 8. 3 - 
St (3H 'i ^OCTO ; 5.5 (20. If* 5,3. 51T (10. M + >, 344. 546 (100). 

4 Milom^O 4- r | i r hitTmnti-^ anir,nnlni " n17nlinr ^roriilondg 

3^Woro^2,4^ichlorophenoxy)nitrobcnzcnc (Maybridge) (1-50 g; 4.71 mmol) was 
reduced with hydrazine hydrate (0.710 g; 14.13 mmol) according to Procedure H. 3- 
CWoro^(2,4^ichlorophenoxy)aniline (1.35 g. 99%) was obtained as a fawn solid w«h 
mp 87-89'C; (Found C, 50.08; H. 2.90; N. 4.80. Ci 2 H 8 Cl 3 NO requues C, 49.91; H. 
2 77; N, 4.85); tic (ethyl acetate) Rf 0,59. 

« m oro,uinaxoUne (0.099 g; 0.60 -I) and a^o^^chlo^phenoxy^lme 
(0.202 g; 0.70 mmol) wem reocred in 2-propanol (4 ml) for 2 hoars «c«tag » 
LlL B. The product was thus obtained as a cream solid (0.264 g. 97%) w* mp 
255-258'C; (Found C, 52.83; H, 2.83; N, 9.14. C20H.2CI3N3O.HCI requnes C, 5198; 
a 2.87; N. 9.27); 1c (erhy. «*> M 0.4g; 5H (2^-DMSO ...80 (IE. or s. WO. 
9 .2 (1ft s. 2-H). 9.08 (.ft d, J 9. 8-H), 7.884U4 (6H, m. 5-H. 6-H. 7-ft j -ft . «* 
r-H) 7.62 (lft d. J 9. 5"-H). 731 (1H. d, J 8. HQ. 7.21 (1H. d. J 8. 6--H); m* (%) 
416 (100, M+). 

IcMoro^ (0-135 I 0.60 mmol) and 3^*£ 

dichlorophenoxyjaniiine (0.202 g; 0.70 mmol) were reacted in 2-propano (4 ml^fo 2 
hours according to Procedure B. The product was thus obtained as a pal yeuow *>Ud 
(0.282 g. 92%) with m P 269-272°C; (Found C, 5128; H 3.19, N US. 
CH, 6 ChN303 HQ requires C, 51.46; H, 3.31; N, 8.19); tic (ethyl acetate) Rf 0.26, 6 
SSMS?1,30(1^ 

7-H), MJ* (2H, m, 2'-H, 6'-H), 7.44 (1H, m, 5»-H), 7,5 (1H, *3Mft W7 

j 8 , 5--H), 7.04 (lH,d, J 8, 6"-H), 4.03 and 4.00 (2 x 3H, 2 x s, 2 x OCH 3 ). m/z (/o) 475 

(100, M+). 

S-Bromo-Wnoroauinazoltae (0.146 g; 0.60 mmol) and 3^H2£ 
dichiorophenoxy) anion. (0.202 g; 0.70 mmo!) were macced in 2-propano (4 mOte X5 
hours according ,o Procedure B. Tie produc was rhus obeyed as a pale yellow solrd 
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(0.296 g, 93%) with mp 244-247°C; (Found C, 4521; H, 2.25; N, 7.82. 
C20HnBrCl3N3O.HCl requires C, 45.12; H, 2.26; N, 7.90); tic (ethyl acetate) Rf 0.61; 
5H [2H6J-DMSO 1 1.42 (1H, br s, NH), 920 (IH, s, 5-H), 8.91 (1H, s, 2-H), 8.10-8.27 
(2K m, 7-H, 8-H), 7.70-7.98 (3a m, 2*-H, 6-H, 3"-H), 7.44 (1H, d, J 9, 5 M -H), 7.67 
(1H, d, J 8, 3'-H), 7.56 (1H, d, J 8, 6"-H); m/z (%) 495 (100, M+). 

Example 186 

4-f3-Chloro-4^2-fluorobenzvloxvkniHnQ]quina7oline hydrochloride 

2- Chloro-4-nitrophenol (Lancaster) (1.75 g; 10 mmol), sodium hydride (0.265 g; 11 
mmol), potassium iodide (0.500 g) and 2-fluorobenzyl bromide (Aldrich) (2.08 g; 1 1 
mmoJ) were reacted in dimethylformamide (25 ml) at 55°C for 4.5 hours according to 
Procedure F. 3-Chloro-4-(2-fluoroben2yloxy)nitrobenzene was thus obtained as a pale 
yellow solid (2.80 g, 100%) with mp 120-121°C; (Found C, 55.57; H, 3.33; N, 4.94. 
C13H9CIFNO3 requires C, 55.42; H, 3.20; N, 4.97); tic (ethyl acetate) Rf 0.67. 

3- ChIoro-4-(2-fluorobenzyIoxy)nitrobenzene (1.41 g; 5.0 mmol) was reduced with 
hydrazine hydrate (0.750 g; 15.0 mmol) according to Procedure H. 3-Chloro-4-(2- 
fluoro-benzyloxy)aniline (1.26 g, 100%) was obtained as pale silver plates with mp 75- 
76°C; (Found C, 6L69; H, 4.63; N, 5.55. C13H12CIFNO requires C, 61.80; H, 4.76; N, 
5.56); tic (ethyl acetate) Rf 0.56. 

4- Chloroquinazoline (0.165 g; 1.0 mmol) and 3-chloro-4-(2-fluorobenzyloxy)aniline 
(0.316 g; 1.25 mmol) were reacted in 2-propanol (7.5 ml) for 40 minutes according to 
Procedure B. The product was thus obtained as bright yellow needles (0.383 g; 92%) 
withmp 224-225°C; (Found C, 60.41; H, 3.83; N, 9.96. C21H15CIFN3O.HCI requires 
C. 60.57; H, 3.84;.N, 10.09); tic (ethyl acetate) Rf 0.13, (10% methanol/ethyl acetate) Rf 
0.55; 5H pH6]-DMSO 11.62 (1H, br s, NH), 8.95 (2H, m. 2-H, 8-H), 8.13 (1H, m, 7- 
H), 7.82-8.07 (3H, m, 5-H, 2'-H, 6'-H), 7.59-7.78 (2H, m, 6-H, 5"-H), 7.40-7.5 1 (2H, m, 
3 M -H, 4 M -H), 7.23-7.32 (2H, m, 5'-H, 6"-H), 5.30 (2H, s, CH2); m/z (%) 379 (19, M+), 
270(100). 

Example 1K7 

4>r3-Chlor o^2-fluoro hen7vloxv^anilino1-6.7-dimethoxvQuina^oline hydrochloride 
4-Chloro-6,7-dimethoxyquinazoline (0.135 g; 0.60 mmol) and 3-chloro-4-(2- 
fluorobenxyloxy)aniline (0.189 g; 0.75 mmol) were reacted in 2-propanol (4.5 ml) for 
50 minutes according to Procedure B. The product was thus obtained as pale yellow 
prisms (0.278 g; 97%) with mp 261-262°C; (Found C, 56.98; H, 4.17; N, 8.59. 
C23H19CIFN3O3. HC1.0.5H2O requires C, 56.90; H, 4.32; N, 8.66); tic (10% 
methanol/ethyl acetate) Rf 0.47; 6H pH6]-DMSO 1 1.49 (1H, br s, NH), 8.81 (1H, s, 2- 
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H), 8.37 (1H. s, 8-H), 7.92 (1H, s, 5-H), 7.58-7.72 (2H, m, 2'-H, 6'-H), 7.22-7.47 (5H, 
m, 5-H, 3"-H, 4"-H, 5 M -H, 6"-H), 5.31 (2H, s, CH2), 4.10 and 4.04 (2 x 3H, 2 x s, 2 x 
OCH3); m/z (%) 439 (22, M+), 330 (100). 

Example 188 

4-[3-Chloro-il-n-niinmhen ^lnyv^anilin(>^.7^iethoxvniiina7Qline hydrochloride 

4- Chloro-6,7-diethoxyquinazoline (0.076 g; 0.30 mmol) and 3-chloro-4-(2- 
fluorobenzyloxy)aniline (0.089 g; 0.35 mmol) were reacted in 2-propanol (2.5 ml) for 
30 minutes according to Procedure B. The product was thus obtained as a pale yellow 
prisms (0.116 g, 77%) with mp 267-268°C (dec.); (Found C, 59.25; H, 4.75; N, 8.27. 
C25H23CIFN3O3.HCI requires C, 59.52; H, 4.76; N, 8.33); tic (ethyl acetate) Rf 0.41; 8 
H [2H6]-DMSO 1 1.63 (1H, br s, NH), 8.80 (1H, s. 2-H), 8.28 (1H, s, 8-H), 7.88 (1H, s, 

5- H), 7.58-7.70 (2H, m, 2'-H, 6'-H), 7.20-7.51 (5H, m, 5'-H, 3"-H, 4"-H, 5"-H, 6"H), 
5J1 (2H, s, CH2), 4.20-4.36 (4H, m, 2 x OCH2), 1.40-1.51 (6H, m, 2 x CH3); m/z (%) 
467 (15, M+), 358 (100). 

Example 189 

fi-Bmmo^fl-chloro^f^-fliiorohenT yloxv^anilinnlqtiinarolinff hydrochloride 

6- Bromo-4-chloroquinazoline (0.146 g; 0.60 mmol) and 3-chloro-4-(2- 
fluorobenzyloxy)aniline (0.189 g; 0.75 mmol) were reacted in 2-propanol (4.5 ml) for 
45 minutes according to Procedure B. The product was thus obtained as bright yellow 
prisms (0.249 g, 84%) with mp 253-254°C; (Found C, 50.80; H, 3.03; N, 8.38. 
C2lHi4BrClFN30.HCl requires C, 50.91; H, 3.03; N. 8.48); tic (10% methanol in ethyl 
acetate) Rf 0.62; 5H pH6]-DMSO 11.42 (1H, br s, NH), 9.19 (1H, s, 5-H), 8.91 (1H, s, 
2-H), 8.20 (IH, d, J 9, 7-H), 7.97 (1H, s, 2*-H), 7.92 (1H, d, J 9, 6'-H), 7.73 (1H, d, J 8, 
8-H), 7.61 (1H, m, 4"-H), 7.21-7.51 (4H, m, 5'-H, 3"-H, 5"-H, 6"-H), 5.31 (2H, s, CH 2 ); 
m/z (%) 459 (19, M+), 350 (100). 

Fxample 190 

4-f4-n.6-nirh1nmhpn7vln wV^-methoyvanilinolQuina70linr hydrochloride 
2-Methoxy-4-nitrophenol (Aldrich) (2.54 g; 15 mmol), sodium hydride (0.396 g; 16.5 
mmol) and 2,6-dichlorobenzyl chloride (Aldrich) (3.89 g; 15.75 mmol) were reacted in 
dimethyl-formamide (45 ml) at 80°C for 5 hours according to Procedure E. 4-(2,6- 
Dichlorobenzyloxy)-3-methoxynitrobenzene was thus obtained as a pale yellow powder 
(4.83 g; 98%) with mp 174-177°C; (Found C, 51.79; H, 3.35; N, 4.27. C14H1 1CI2NO4 
requires C, 51.22; H, 3.35; N, 4.28), tic (ethyl acetate) Rf 0.68. 
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4-(2,6-Dichlorobenzyloxy)-3-memoxynitrobenzene (1.28 g; 3.9 mmol) was reduced 
with hydrazine hydrate (0.586 g; 11.7 mmol) according to Procedure H. 4-(2,6- 
Dichloro-benzyloxy)-3-methoxyaniline (1.09 g, 94%) was thus obtained as colourless 
needles with mp 1 14-1 15°C; tic (ethyl acetate) Rf 0.62. 

4-Chloroquinazoline (0.082 g; 0.50 mmol) and 4-(2,6-dichlorobenzyloxy)-3- 
methoxyaniline (0.180 g; 0.60 mmol) were reacted in 2-propanol (4 ml) for 2.5 hours 
according to Procedure B. The product was thus obtained as a yellow solid (0203 g, 
88%) with mp 263-265°C; (Found C, 56.98; H. 3.94; N, 8.77. C22H17CI2N3O2.HCI 
requires C, 57.10; H, 3.70; N, 9.08); tic (ethyl acetate) Rf 0.46; SH [2H6]-DMSO 1 1.44 
(1H, br s, NH), 8.87 (1H, s, 2-H), 8.83 (1H, s, 8-H), 8.10 (1H, t, J 8, 7-H), 7.96 (1H, d, J 
9, 5-H), 7.84 (1H, t, J 8, 6-H). 7.30-7.61 (5H, m, 2'-H, 6'-H 3"-H, 4 M -H, 5"-H), 7.25 
(1H, d, J 9, 5*-H), 5.26 (2H, s, CH2), 3.78 (3H, s, 3'-OCH3); m/z (%) 425 (6, M+), 266 
(100). 

Example 191 

4-r4-(2.6-Dichlorohen7vloxvV3-methoyvanilinoy6 7 -dimethoxvquinazoline 

hydrochloride 

4-Chloro-6,7-dimethoxyquinazoline (0.112 g; 0.50 mmol) and 4-{2,6- 
dichlorobenzyloxy)-3-methoxyaniIine (0.180 g; 0.60 mmol) were reacted in 2-propanol 
(4 ml) for 2.5 hours according to Procedure B. The product was thus obtained as a 
yellow solid (0220 g, 83%) with mp 263-265°C; (Found C, 54.69; H, 4.08; N, 7.98. 
C24H21CI2N3O4.HCI.O.25H2O requires C, 54.64; H, 4.27; N, 7.97); Uc (ethyl acetate) 
Rf 0.19; 5H [2H6]-DMSO 10.82 (1H, br s, NH), 8.70 (1H, s, 2-H), 8.13 (1H, s. 8-H), 
7.42-7.58 (3H, m, 2'-H, 6'-H, 4"-H), 7.16-7.47 (4H, m, 5-H, 5'-H, 3"-H, 5"-H ), 529 
(2H, s, CH2), 4.02 and 4.00 (2 x 3H, 2 x s, 6-OCH3, 7-OCH3), 3.76 (3H, s, 3*-OCH3); 
m/z (%) 486 (95, M+l), 326 (100). 

Example 197 

4-r4-f2.6-Dichlorohen7vloxvV3-methoxvanilinol-6.7-diethox vquinazohne 
hydrochloride 

4-Chloro-6,7-diethoxyquinazoune (0.126 g; 0.50 mmol) and 4-(2,6-dichloro 
benzy loxy)-3 -methoxyaniline (0.180 g; 0.60 mmol) were reacted in 2-propanol (5 ml) 
for 3 hours according to Procedure B. The product was thus obtained as a pale yellow 
solid (0253 g, 92%) with mp 273-275°C; (Found C, 56.14; H, 4.68; N, 7.45. 
C26H25CI2N3O4.HCI requires C, 56.68; H, 4.72; N, 7.63); tic (ethyl acetate) Rf 027; 5 
H [2H6]-DMSO 1 1.17 (1H, br s, NH), 8.94 (IH, s, 2-H), 8.33 (1H, s, 8-H), 7.63-7.79 
(3H, m, 2*-H, 6'-H, 4"-H), 7.39-7.55 (4H, m, 5-H, 5-H, 3"-H, 5"-H ), 5.48 (2H, s, CH2), 



WO 96/09294 



118 



PCT/GB95/02202 



4.43-4.53 (4H, m, 2 x OCH2), 3.96 (3H, s, OCH3), 1.64 (6R t, J 7, 2 x CH3); m/z (%) 
513(14, M+), 354(100). 

Example 193 

6>Bromo^[4^2.6^ichloroben2YloxvVl>methoyv]anilinoquina7oline hydrochloride 
6-Bromo-4-chloroquinazoline (0.122 g; 0.50 mmol) and 4-(2,6-dicWorobenzyloxy)-3- 
methoxyaniline (0.149 g; 0.50 mmol) were reacted in 2-propanol (3 ml) for 30 minutes 
according to Procedure B. The product was thus obtained as bright yellow prisms 
(0.260 g, 96%) with mp 278-280°C; (Found C, 48.67; H, 3.44; N, 7.62. 
C22Hi6BrCl2N302-HCl. 0.25H2O requires C, 48.35; H, 3.21; N, 7.69); tic (ethyl 
acetate) Rf 0.55; 5H pH6]-DMSO 1 1.32 (1H, br s, NH), 9.13 (IH, s, 5-H) t 8.90 (IH, s, 
2-H), 8.20 (1H, d, J 8, 7-H), 7.88 (IH, d, J 8, 8-H), 7.57 (2H, d, J 9, 3 M -H, 5"-H), 7.33- 
7.53 (3H, m, 2'-H, 6'-H, 4"-H), 7.24 (1H, d, J 9, 5'-H), 5.30 (2H, s, CH?), 3.81 (3H t s, 3*- 
OCH3); m/z (%) 505 (12, M+), 346 (100), 344 (100). 

Example 194 

4-[4-r2,6-DifluQrpbenzylQ?o f V3-mgthQxyanilinp]quinazoling hydrochloride 
2-Methoxy-4-nitrophenol (2.54 g; 15 mmol), sodium hydride (0.396 g; 16.5 mmol) and 
2,6-difluorobenzyl chloride (TCI) (3.36 g; 15.75 mmol) were reacted in 
dimethylformamide (45 ml) at 90°C for 15 hours according to Procedure E. 4-(2,6- 
Difluorobenzyloxy)-3-methoxynitrobenzene was thus obtained as a pale yellow solid 
(4.42 g; 100%) with mp 128-130°C; (Found C, 56.92; H, 3.85; N, 4.71. C14H1 1F2NO4 
requires C, 56.95; H, 3.73; N, 4.75); tic (ethyl acetate) Rf 0.65. 

4-(2,6-DifluorobenzyIoxy)-3-methoxynitrobenzene (1.15 g; 3.90 mmol) was reduced 
with hydrazine hydrate (0.586 g; 11.7 mmol) according to Procedure H. 4-(2,6- 
Difluorobenzyloxy)-3-methoxyaniline (1.02 g, 99%) was obtained as colourless plates 
with mp 99-10l°C; tic (ethyl acetate) Rf 0.5 1. 

4-Chloroquinazoline (0.082 g; 0.50 mmol) and 4-(2,6-difluorobenzyloxy>3- 
methoxyaniline (0.172 g; 0.65 mmol) were reacted in 2-propanol (5 ml) for 3 hours 
according to Procedure B. The product was thus obtained as a yellow solid (0.180 g, 
84%) with mp 253-256°C; (Found C, 61.55; H, 3.98; N, 9.59. C22H17F2N3O2.HCI 
requires C, 61.47; H, 4.19; N, 9.78); tic (ethyl acetate) Rf 0.45; 5H [2H6]-DMSO 11.38 
(1H, br s, NH), 8.89 (1H, s t 2-H), 8.80 (1H, d, J 9, 8-H), 8.10 (1H, t, J 8, 7-H), 7.92 (1H, 
d, J 9, 5-H), 7.87 (1H, t, J 8, 6-H), 7.49-7.59 (1H, m, 4 M -H), 7.43 (1H, s, 2'-H), 7.33 (1H, 
d, J 9, 6 f -H), 7.13-7.22 (3H, m, 5'-H, 3"-H, 5 H -H), 5.17 (2H, s, CH2), 3.29 (3H, s, 3'- 
OCH3); m/z (%) 394 (100, M+1+), 266 (75). 
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Example 19S 

4-r4-(2.6-Difluorobenzvto^^ 
hydrochloride 

4-ChJoro-6,7-dimethoxyquinazoline (0.056 g; 0.25 mmol) and 4-(2,6- 
difluorobenzyloxy>3-methoxyaniline (0.080 g; 0.30 mmol) were reacted in 2-propanol 
(2 ml) for 3 hours. The product was thus obtained as a yellow solid (0. 1 12 g, 92%) with 
mp 259-26i°C; (Found C, 58.06; 4.45; N T 8.37. C24H21F2N3O4.HCI.O.33H2O 
requires C, 58.12; H, 4.57; N, 8.47); tic (ethyl acetate) Rf 0.26; 6H [2H6J-DMSO 11.18 
(1H, br s, NH), 8.80 (1H, s, 2-H), 8.25 (1H, s, 8-H), 7.50-7.59 (1H, m, 4"-H), 7.32-7.39 
(2H, ra, 2'-H, 6'-H), 7.15-7.28 (4H, m, 5-H, 5'-H, 3"-H, 5"-H), 5.18 (2H, s, CH2), 4.02 
and 4.00 (2 x 3H, 2 x s, 6-OCH3, 7-OCH3), 3.29 (3H, s, 3'-OCH3); m/z (%) 453 (20, 
M+), 326 (100). 

Example 196 

hydrochloride 

4-Chloro-6,7-diethoxyquinazoIine (0.126 g; 0.50 mmol) and 4-(2,6-difluorobenzyloxy)- 
3-methoxy aniline (0.172 g; 0.65 mmol) were reacted in 2-propanol (5 ml) for 7 hours 
according to Procedure B. The product was thus obtained as a pale yellow solid (0.247 
g, 93%) with mp 258-259°C; (Found C, 58.97; H, 5.00; N, 7.92. 
C26H25F2N3O4.HCI.O.75H2O requires C, 58.75; H, 5.17; N, 7.90); tic (ethyl acetate) 
Rf 0.30; 5H [2H6J-DMSO 10.83 (1H, br s, NH), 8.59 (1H, s, 2-H), 8.00 (1H, s, 8-H), 
7.31-7.41 (1H, m, 4"-H), 7.12-7.19 (2H, m, 2*-H, 6'-H), 6.97-7.08 (4H, m, 5-H, 5'-H, 3 M - 
H, 5"-H), 4.98 (2H, s, CH2), 4.05-4.16 (4H, m t 2x OCH2), 3.60 (3H, s, 3'-OCH3), 1-28 
(6H, t, J 8, 2 x CH3); m/z (%) 481 (8, M+), 354 (100). 

Example 1 97 

lrBromft-4-f4-f2.6-difluQro^ hydrochloride 
6-Bromo-4-chloroquinazoline (0.122 g; 0.50 mmol) and 4-<2,6-difluorobenzyloxy)-3- 
methoxyaniline (0.133 g; 0.50 mmol) were reacted in 2-propanol (3 ml) for 35 minutes 
according to Procedure B. The product was thus obtained as bright yellow prisms 
(0.244 g, 95%) with mp 243-245°C (dec.); (Found C, 51.59; H, 3.68; N, 8.17. 
C22Hl6BrF2N302. HC1.0.25H2O requires C, 51.46; H, 3.41; N, 8.18); tic (5% 
methanol/ethyl acetate) Rf 0.52; 5H pH6]-DMSO 11.20 (1H, br, NH), 9.08 (1H, s, 5- 
H), 8.88 (1H, s, 2-H), 8.19 (1H, d, J 9, 7-H), 7.88 (1H, d, J 9, 8-H), 7.50-7.60 (1H, m, 
4"-H), 7.18-7.48 (5H, m, 2'-H, 5'-H, 6'-H, 3"-H, 5"-H), 5.16 (2H, s, CH2), 3.79 (3Bi s, 
3 , -OCH3); m/z (%) 473, 471 (32, M+1+), 344 (100). 
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F.xample 198 

4-p.Methoyv-4-n-meth nyvhgn7vloxv^anilinoquinazQline hydrochloride 
2-Methoxy^-nitrophenol (Aldrich) (3.38 g; 20.0 mmol), sodium hydride (0.530 g; 22.0 
mmol), potassium iodide (1.0 g) and 2-methoxybenzylchloride (Transworld) (3.12 g; 
21.0 mmol) were reacted in dimethylformamide (50 ml) at 60°C for 4.5 hours according 
to Procedure F. 3-Methoxy-4-(2-methoxybenzyloxy)nitrobenzene was thus obtained as 
a cream solid (3.39 g, 61%) with mp 87-88°C; (Found C, 62.32; H, 5.31; N, 4.67. 
Q5H15NO5 requires C, 62.28; H, 5.19; N, 4.84); tic (ethyl acetate) Rf 0.72. 
3.Methoxy-4-(2-methoxybenzyloxy)nitrobenzene (1.88 g; 6.5 mmol) was reduced with 
hydrazine hydrate (0.976 g; 19.5 mmol) according to Procedure H. 3-Methoxy-4-(2- 
methoxy-benzyloxy)aniline (1.62 g, 96%) was obtained as air-sensitive colourless 
needles with mp 80-81°C; (Found C, 69.71; H, 6.59; N, 5.01. C15H17NO3 requires C, 
69.50; H, 6.56; N, 5.40); tic (ethyl acetate) Rf 0.50. 

4-Chloroquinazoline (0.099 g; 0.60 mmol) and 3-methoxy-4-(2- 
methoxybenzyloxy)aniline (0.181 g; 0.70 mmol) were reacted in 2-propanol (3 ml) for 
20 minutes according to Procedure B. The product was thus obtained as pale yellow 
plates (0.206 g, 81%) with mp 199-201°C; (Found C, 63.25; H, 5.40; N, 9.43. 
C23H21N3O3.HCI.O.75H2O requires. C, 63.15; H, 5.38; N, 9.61); 8H [2H6]-DMSO 
11.50 (1H, br s, NH), 8.87 (1H, s, 2-H), 8.82 (1H, d, J 9, 8-H), 8.10 (1H, t, J 8, 7-H), 
7.94 (IH, d, J 9, 5-H), 7.85 (1H, t, J 8, 6-H), 7.25-7.47 (4H, m, 2'-H, 6'-H, 4"-H, 6"-H), 
6.91-7.14 (3H, m, 5'-H, 3"-H, 5"-H), 5.1 1 (2H, s, CH 2 ), 3.88 and 3.80 (2 x 3H, 2 x s, 3"- 
OCH3, 2"-OCH3); m/z (%) 387 (32, M+), 266 (100). 

Example 199 

fi7.nimethnvv-A-f-<-met t invv^.n-methr.yvhffn7vlnxv'>1anilinoouina70line 

hydrochloride 

4-CWoro-6J-dimemoxyquinazoline (0.135 g; 0.60 mmol) and 3-methoxy-4-(2- 
methoxybenzyloxy)aniline (0.181 g; 0.70 mmol) were reacted in 2-propanol (3 ml) for 
40 minutes according to Procedure B. The product was thus obtained as lemon-yellow 
prisms (0.284 g, 98%) with mp 250-252°C; (Found C, 61.62; H, 5.34; N, 8.38. 
C25H25N3O5. HC1.0.25H2O requires C, 61.47; H, 5.43; N, 8.60); 5H pH6]-DMSO 
10.94 (1H, br s, NH), 8.71 (IH, s, 2-H), 8.15 (1H, s, 8-H), 6.92-7.47 (8H, m, 5-H, 2'-H, 
S'-H, 6*-H, 3"-H, 4 M -H, 5"-H, 6"-H), 5.10 (2H, s, CH2), 4.02 and 3.98 (2 x 3H, 2 x s, 6- 
OCH3, 7-OCH3), 3.85 and 3.80 (2 x 3H, 2 x s, 3-OCH3, 2"-OCH 3 ); m/z (%) 447 (16, 
M+), 326 (100). 
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Example 70f) 

67-DierhfiXY^n-mffth0XV^4?-methoyvh«-n7Yloyv^aninn9 Quinn7ntine hydrochloride 

4-ChIoro-6,7-diethoxyqutnazoline (0.152 g; 0.60 mmol) and 3-methoxy-4-(2- 
methoxyben2yIoxy)aniIinc (0.181 g; 0.70 mmol) were reacted in 2-propanol (3 ml) for 
30 minutes according to Procedure B. The product was thus obtained as yellow prisms 
(0.304 g, 99%) with mp 244-245°C; (Found C, 63.02; H, 5.80; N, 7.96. 
C27H29N3O5.HCI requires C, 63.34; H, 5.86; N, 8.21); tic (5% methanol/ethyl acetate) 
Rf 0.52; 5H [2h 6 ]-DMSO 11.11 (1H, br s, NH), 8.73 (1H. s, 2-H), 8.20 (IH, s, 8-H), 
7.29 (4H. m, 5-H, 2'-H, 6'-H, 4"-H), 6.96-7.22 (4H, m, 5'-H, 3"-H. 5"-H, 6"-H), 5.10 
(2H, s, CH2), 4.20-4.35 (4H, m, 2 x OCH2), 3.88 and 3.81 (2 x 3H, 2 x s, 3-OCH3, 2"- 
OCH3), 1.38-1.50 (6H, m, 2 x CH3); m/z (%) 475 (18, M+), 354 (100). 

6-Brpmo-4-r^maho?ry-4-(2-methoxvh<-n7vlnxv>^ a n.MinnqHi na7 ^lmP hwWhWjffr 
6-Bromo-4-chloroquinazoiine (0.146 g; 0.60 mmol) and 3-methoxy-4-(2- 
raethoxybenzyloxy) aniline (0.181 g; 0.7 mmol) were reacted in 2-propanol (3 ml) for 
40 minutes according to Procedure B. The product was thus obtained as bright yellow 
prisms (0.276 g, 92%) with mp 215-217°C; (Found C, 54.70; H, 4.21; N, 8.05. 
C23H20BrN3O3.HCl requires C, 54.93; H, 4.18; N, 8.36); tic (ethyl acetate) Rf 0.51; 5 
H [2H6]-DMSO 1 1.47 (1H, br s, NH), 9.19 (1H. s, 5-H), 8.89 (1H, s. 2-H), 8.20 (1H, d, 
J 9, 7-H), 7.90 (1H, d, J 9, 8-H), 7J0-7.48 (4H, m, 2'-H, 6'-H, 4"-H, 6"-H), 7.03-7.13 
(2H, m, 5'-H, 3"-H), 6.99 (1H, t, J 8, 5"-H), 5.10 (2H, s, CH 2 ), 3.82 and 3.20 (2 x 3H, 2 
x s, 3'-OCH3, 2"-OCH3); m/z (%) 467, 465 (49, M+), 344, 346 (90). 121 (100). 

Example; 707 

4-P-Chlnm-4-f2-mffthOYVhe n zvlnxv>1 a nilinn n ,,in a rni;n>.hvHmrhloriH^ 

2- Chloro-4-nitrophenol (3.50 g; 20.0 mmol), sodium hydride (0.530 g; 22.0 mmol) and 
potassium iodide (1.0 g) were reacted in dimethylformamide (50 ml) at 40°C for 6.5 
hours according to Procedure F. 3-Chloro-4-(2-methoxybenzyloxy)nitrobenzene was 
thus obtained as a mustard yellow solid (5.24 g; 89%) with mp 100-101°C; (Found C, 
57.20; H, 4.1 1; N, 4.67. C14H12CINO4 requires C, 57.24; H, 4.09; N, 4.77); tic (ethyl 
acetate) Rf 0.69. 

3- Chloro-4-(2-methoxybenzyloxy)nitrobenzene (1.98 g; 6.75 mmol) was reduced with 
hydrazine hydrate (1.01 g; 20.25 mmol) according to Procedure H. 3-Chloro-4-(2- 
methoxybenzyloxy)aniline (1.63 g, 98%) was obtained as an almost colourless oil; tic 
(ethyl acetate) Rf 0.52. 
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4-Chloroquinazoline (0.099 g; 0.60 mmol) and 3-chloro-4-(2-me m oxybenzyloxy)amline 
(0.161 g; 0.65 mmol) were reacted in 2-propanol (4 ml) for 25 minutes according to 
Procedure B. The product was thus obtained as pale lemon yellow prisms (0.220 g; 
86%) with mp 222-224'C; (Found C, 61.15; H. 5.52; N, 8.49. C22HI8CIN3O2.HCI./- 
PrOH.0.25H 2 O requires C, 60.91; H, 5.58; N, 8.52); tic (ethyl acetate Rf 0.50; 8H 
[2 H6 ]-DMSO 1 1.66 (1H, br s, NH), 8.92 (2H. m, 2-H, 8-H). 8.12 (IH, t, J 7, 7-H), 8.00 
(IH, d, J 8, 5-H), 7.93 (IH s, 2'-H), 7.86 (IH, t, J 7, 6-H), 7.69 (IH, d, J 9. 6'-H), 7.49 
(1H d, J 9, 6--H), 729-7.40 (2H, m, 3"-H, 4"-H), 7.10 (1H, d, J 9, 5'-H), 7.00 (1H, t, J 
7 5--H), 5.23 (2H, s, CH 2 ), 3.89 (3H, s, 2"-OCH 3 ); m/z (%) 391 (49, M+), 270 (42). 



Fxamp1e2Q3 

4-p.rhinro^r%^^nvvh P nrvin y v >l 3 ni1ino-6 7-di mrThorv<iHina7olinfhYdrnchlo 
4-CMoro-6J-dunethoxyquinazoline (0.135 g; 0.60 mmol) and 3-chloro-4-(2- 
meuioxybenzyloxy)aniline (0.161 g; 0.65 mmol) were reacted in 2-propanol (4 ml) for 
45 minutes according to Procedure B. The product was thus obtained as pale lemon 
yellow prisms (0.291 g, 99%) with mp 237-239°C; (Found C, 58.95; H, 4.80; N, 8.42. 
C24H22CIN3O4.HCI requires C, 59.01; H, 4.71; N, 8.60); tic (ethyl acetate) Rf 0.33; 6 
H [2H63-DMSO 1 1.41 (1H, br s, NH), 9.30 (1H, s, 2-H), 8.37 (IH, s, 8-H), 7.89 (IH, s, 
2'-H), 7.68 (IH, d\ J 9, 6'-H), 7.45 (IH, s, 5-H), 7.30-7.41 (3H, m, 3"-H, 4"-H, 6"-H), 
7 09 (IH, d, J 9, 5'-H), 7.00 (IH, t, J 8, 5"-H), 5.21 (2H, s, CH 2 ), 4.03 and 4.00 (2 x 3H, 
2 x s, 6-OCH3, 7-OCH3), 3.38 (3H, s, 2"-OCH 3 ); m/z (%) 45 1 (37, M+), 330 (47). 



Example 204 

A.p.rhtnm-4-(?-m r thnvv tvn z yiovv^^niiino-6 7-dicthoyvnuinri7olinf hYdrochloridc 
4-CWoro-6,7-diemoxyquinazoline (0.152 g; 0.60 mmol) and 3-chloro-4-(2- 
methoxybenzyloxy)aniltne (0.161 g; 0.65 mmol) were reacted in 2-propanol (4 ml) for 
40 minutes according to Procedure B. The product was thus obtained as pale yellow 
prisms (0.277 g, 90%) with mp 252-253°C; (Found C, 60.26; H, 5.14; N, 8.03. 
C26H26CIN3O4.HCI requires C, 60.47; H, 5.23; N, 8.14); tic (ethyl acetate) Rf 0.44; 8 
H [2H 6 ]-DMSO 1 1.30 (IH, br s, NH), 8.79 (IH, s, 2-H), 829 (IH, s, 8-H), 7.87 (IH, s, 
2'-H), 7.64 (IH, d, J 9, 6'-H), 7.46 (IH, d, J 9, 6"-H), 7.24-7.40 (3H, m, 5-H, 3"-H 4"- 
H), 6.93-7.11 (2H, m, 5'-H, 5"-H), 521 (2H, s, CH 2 ), 420-4.36 (4H, m, 2 x OCH 2 ), 
3.87 (3H, s, 2--OCH3), 1.40-1.52 (6H, m, 2 x CH 3 ); m/z (%) 479 (16, M+). 



Example 205 

hydrochloride 
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4-CMoro-6 1 7-raethylenedioxyquinazoline (0.113 g; 0.50 mmol) and 3-chloro-4-(2- 
methoxybenzyloxy)aniline (0.145 g; 0.55 mmol) were reacted in 2-propanol (3.5 ml) for 
55 minutes according to Procedure B. The product was thus obtained as a pale beige 
solid (0.225 g, 95%) with mp 260-262°C (effervesc.); (Found C, 58.28; H, 4.11; N, 
8.75. C23H18CIN3O4.HCI requires C, 58.47; H, 4:02; N, 8.90); tic (ethyl acetate) Rf 
0.50; 6H [2H61-DMSO 10.83 (1H, br s, NH), 8.79 (1H, s, 2-H), 824 (1H, s, 8-H), 7.90 
(1H, s, 2*-H), 7.61 (1H, d, J 9, 6'-H), 7.48 (1H, d, J 9, 6 M -H), 7.22-7.40 (3H, m, 5-H, 3 W - 
H, 4"-H), 7.00-7.10 (2H, m, 5 r -H, 5 M -H), 6.38 (2H, s, CH2O2), 523 (2H, s, CH2), 3.87 
(3H, s, 2 f, -OCH3); m/z (%) 436 (100, M+1+). 

Example 2Q6 

6-Bromo^[3^hloro^2-methoxvben7vloxv^lantlinoflHTna7oHne hydrochloride 
6-Bromo-4-chloroquinazoline (0.146 g; 0.60 mmol) and 3-chloro-4-(2- 
methoxybenzyIoxy)aniline (0.161 g; 0.65 mmol) were reacted in 2-propanol (4 ml) for 
40 minutes according to Procedure B. The product was thus obtained as bright yellow 
prisms (0.283 g; 93%) with mp 224-226°C; (Found C, 5224; H, 3.69; N, 8.00. 
C22Hl7BrClN302.HCl requires C, 52.07; H, 3.55; N, 828); tic (ethyl acetate) Rf 0.61; 
8H [2H61-DMSO 1 1.39 (1H, br s, NH), 9.15 (1H, s, 5-H), 8.89 (1H, s, 2-H), 8.19 (1H, 
d, J 9, 7-H), 7.36-7.95 (2H, m, 8-R 2'-H), 7.68 (1H, d, J 9, 6'-H), 7.46 (1H, d, J 9, 6"- 
- H), 7.29-7.39 (2H, m, 3"-H, 4"-H), 7.10 (1H, d, J 9, 5'-H), 6.99 (1H, t, J 7, 5"-H), 5.32 
(2H, s, CH2), 3.37 (3H, s, 2"-OCH3); m/z (%) 471 (1 1, M+), 350 (15). 

Biological Data 

Compounds of the present invention were tested for protein tyrosine kinase inhibitory 
activity in a substrate phosphorylation assay and an autophosphorylation assay. The 
results are shown in Table 1 below as the IC50 values in ^im. 

The substrate phosphorylation assay uses a baculovirus expressed, recombinant 
construct of the intracellular domain of c-erbB-2 that is constitutively active. The 
method measures the ability of the isolated enzyme to catalyse the transfer of 33 p. 
iabelled y-phosphate from ATP onto tyrosine residues in a synthetic peptide. 
The enzyme is incubated for 1 hour, at room temperature, with IOOjiM ATP, lOmM 
MnCl2, lmg/ml PolyGluAlaTyr (6:3:1) and test compound (diluted from a 5mM stock 
in DMSO, final DMSO concentration is 2%) in 40mM HEPES buffer, pH 7.4. The 
reaction is stopped by the addition of EDTA (final concentration 0.1M) and the peptide 
is then precipitated onto ion exchange filter paper and the incorporated radioactivity 
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determined Inhibition of the c-erbB-2 kinase is compared routinely against EGF-R TK 
activity, measured in the same assay method, using solubilised A431 membranes as a 
source of enzyme activity. 

The erbB-2 autophosphorylation ELISA assay measures the level of phosphorylation on 
the receptor itself in intact cells following exposure to test compound (Developed from 
the method of King et al, Life Sci, (1993) Vol 53, ppl465-1472). It uses an 
immortalised, primary human breast epithelial cell line (HB4a C5.2) which has been 
transfected with human c-erbB-2 and expresses high levels of constitutively 
phosphorylated kinase in its plasma membrane. 

The cells are exposed to test compound for 2 hours in multiwell plates, washed and then 
lysed with ice-cold buffer containing 20mM TRIS, pH 8.0, 137mM NaCl, 10% (w/v) 
glycerol, 1% (w/v) Nonidet P-40, ImM phenylmethylsulphonyl fluoride, 20fig/ml 
aprotinin and ImM sodium vanadate. The lysates are transferred to 96-well ELISA 
plates which have been coated with an anti-erbB-2 antibody and subsequently blocked 
with a 3% milk solution. After 60 minutes incubation at 37°C, the lysates are washed 
from the wells and the phosphotyrosine on the captured receptor is detected using a 
biotinylated anti-phosphotyrosine antibody/Horse radish peroxidase-conjugated and- 
biotin antibody system. The EGFR autophosphorylation assay uses the same method 
and is performed using A431 cells and an anti-EGFR antibody-coated ELISA plate. 
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Table 1 



Eaample 


Substrate Phosphorylation 


Autophosphorylation 


F.fiFR 


c-crbB-2 


EOFR 


cerbB-2 


3 


>50 


0.94 


31 


1.3 


6 


>50 


10 


>50 


22 


7 


>50 


1.6 


>50 


3.1 


9 


50 


1.7 


>50 


9.8 


12 


>50 


1.6 


>50 


2.5 


23 


8 


0.021 


c30 


0.28 


24 


>50 


8.4 


c50 


21 


25 


45 


0.18 


17 


0.19 


26 


5 


0.057 


c50 


0.32 


27 


>30 


3.5 


>50 


4.5 


29 


11 


0.31 


28 


0.25 


30 


15 


0.050 


12 


0.23 


33 


65 


0.38 


>50 


2.4 


42 


>30 


0.68 


c50 


23 


48 


10 


0.080 


29 


0.45 


58 


>50 


0.23 


>50 


0.72 


89 


15 


0.38 


>50 


1.3 


120 


1.6 


0.09 


6.9 


0.68 


143 


>50 


0.32 


>50 


13 



Table 2 illustrates the inhibitory activity of compounds of the present invention against 
p561ck protein tyrosine kinase. The results are presented as the IC50 values in jim. The 
assay is identical to the c-erbB-2 assay except that c-erbB-2 is replaced by p561ck 



protein. 




Iahle_2 




Example 


p561ck 


3 


5 


4 


1.9 


23 


0.5 


81 


3 


83 


10 
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Claims 



1) A compound of formula (I): 




(R 



or a pharmaceutically acceptable salt thereof, 
wherein X is N or CH; 

Y is a group W(CH 2 ), (CH2)W, or W, in which W is O, S(0) m wherein m is 0, 
1 or 2, or NR a wherein R a is hydrogen or a C i_g alkyl group; 

Rl, R 2 , R 3 and R 3 ' are the same or different and are each selected from the 
group comprising; amino, hydrogen, halogen, hydroxy, nitro, carboxy, 
trifluoromethyl, trifluoromethoxy, carbamoyl, ureido, Ci.g alkyl, C\-z alkoxy, 
C 3 .g cycloalkoxyl, C4.8 alkylcyclo alkoxy, Ci_ 8 alkoxycarbonyl, M-Cl-4 
alkylcarbamoyl, H.M-di-[Ci.4 alkyl]carbamoyl, hydroxyamino, Cm 
alkoxyamino, C 2 _4 alkanoyloxyamino, C M alkylamino, di[C M alkyl]amino, 
pyrrolidin-l-yl, pipcridino, morpholino, piperazin-l-yl, 4-C M alkylpiperazin-1- 
yl, C! g alkylthio, arylthio, C M alkylsulphinyl, Cm alkylsulphonyl, 
arylsulphonyl, halogeno-C M alkyl, hydroxy-C M alkyl, C 2 -4 alkanoyloxy-C!. 
4 alkyl, C M alkoxy-Ci-4 alkyl, carboxy-C M alkyl, C M alkoxycarbonyl-Ci. 
4-alkyl.carbamoyl-CM alkyl, M-C M alkylcarbamoyl^ £LN-d»-[Cl-4 
alkyl]carbamoyl-C M alkyl, amino-C M alkyl, C W alkylamino-C M alkyl, di- 
[C M alkyl]amino-CM a^L piperidino-C M alkyl, morpholino-CM alkyl> 
piperazin-l-yl-C M alkyl, 4-C M alkylpiperazin-l-yl-Ci-4 alkyl, hydroxy.C 2 -4 
alkoxy-CM alkyl, C M alkoxy-C 2 ^ alkoxy-C M alkyl, hydroxy-C 2 .4 
alkylamino-CM alkyl, C M alkoxy-C 2 ^ alkylamino-C M alkyl, C M 
alkylthio-CM alkyl, hydroxy-C 2 -4 alkylthio-CM alkyl, Ci-4 alkoxy-C 2 ^ 
alkylthio-CM alkyl, phenoxy-C M alkyl, anilino-C M alkyl, phenylthio-CM 
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alky I, cyano-Ci.4 alkyl, halogeno-C2-4 alkoxy, hydroxy-C2-4 alkoxy, C2-4 
alkanoyioxy-C2-4 alkoxy, Cj_4 alkoxy-C2-4 alkoxy, carboxy-Ci_4 alkoxy, Cj_ 
4 alkoxycarbonyl-Ci-4 alkoxy, carbamoyl-Ci_4 alkoxy, 
alkylcarbamoyl-C]_4 alkoxy, MJi-dKCj^ alkyl]carbamoyl-Ci_4 alkoxy, 
amino-C2-4 alkoxy, C1.4 alkylamino-C2-4 alkoxy, di-[Ci^ alkyl]araino-C2-4 
alkoxy, C2-4 alkanoyioxy, hydroxy-C2-4 alkanoyloxy, Ci^alkoxy-C2-4 
alkanoyloxy, phenyl-C 1.4 alkoxy, phenoxy-C2-4 alkoxy, anilino-C2-4 alkoxy, 
phcnylthio-C2-4 alkoxy, piperidino-C2-4 alkoxy, morpholino-C2-4 alkoxy, 
piperazin-l-yl-C2-4 alkoxy, 4-Ci_4 alkylpiperazin-l-yl-C2-4 alkoxy, halogeno- 
C2-4 alkyiamino, hydroxy-C2-4 alkylamino, C2-4 alkanoyloxy-C2-4 
alkylamino, Cj_4 alkoxy-C2-4 alkylamino, carboxy-Cj^ alkylamino, C1.4 
alkoxycarbonyl-Cj^ alkylamino, carbamoyl-Cj^ alkylamino, H-Cj^j, 
alkylcarbamoyl-Ci_4 alkylamino, N,N-di-[Ci_4 alkyl]carbamoyl-Ci-4 
alkylamino, amino-C2-4 alkylamino, alkylamino-C2-4 alkylamino, di-[Ci_ 
4alkylamino-C2-4 alkylamino, phenyl-Ci-4 alkylamino, phenoxy-C2^ 
alkylamino, anilino-C2-4 alkylamino, phenylthio-C2-4 alkylamino, C2-4 
alkanoylamino. C\_4 alkoxycarbonylamino, alkylsulphonylamino, 
benzamido, benzenesulphonamido, 3-phenylureido, 2-oxopynoiidin-l-yl, 2,5- 
dioxopyrrolidin-l-yl, halogeno-C2-4 alkanoylamino, hydroxy-C2-4 
alkanoylamino, Cj_4 alkoxy-C2-4 alkanoylamino. carboxy-C2_4 alkanoylamino, 
Ci_4 alkoxycarbonyl-C2-4 alkanoylamino, carbamoyl-C2-4 alkanoylamino, N- 
C\_4 alkylcarbamoyl-C2-4 alkanoylamino, N,N-di-[Ci_4 alkyl]carbamoyl-C2-4 
alkanoylamino, amino-C2-4 alkanoylamino, C \ .4 alkylamino-C2-4 
alkanoylamino and di-[Cj_4 alkyl]amino-C2-4 alkanoylamino. and wherein said 
benzamido or benzenesulphonamido substitutent or any anilino, phenoxy or 
phenyl group on a Rl substituent may optionally bear one or two halogeno, 
alkyl or C j_4 alkoxy substituents; 

or R 1 and R 2 , R 1 and R 3 , or R 2 and R 3 ' together form an optionally substituted 
methylenedioxy or ethylenedioxy group; 

each R^ is independently selected from the group comprising; hydrogen, 
hydroxy, halogen, C 1^4 alkyl, Cj^ alkoxy, Cj_4 alkylamino. di-[Ci_4 
alkyl]amino, C1-4 alkylthio, C M alkylsulphinyl, C1.4 alkylsulphonyl, Cm 
alkyicarbonyl, C1.4 alkylcarbamoyl, di-[Ci^ alkyl] carbamoyl, carbamyl, Ci_4 
alkoxycarbonyl, cyano, nitro and trifluoromethyl, and n is L2 or 3; 
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R5 is selected from the group comprising; hydrogen, halogen, trifluoromethyl, 
Ci_4 alkyl or alkoxy; 

r6 is a group ZR 7 wherein Z is joined to R 7 through a (CH2)p group in which p 
is 0, 1 or 2 and Z represents a group V(CH2), V(CF2), (CH2)V, (C?2)V or V in 
which V is a hydrocarbyl group containing 0,1 or 2 carbon atoms, carbonyl, 
CH(OH), sulphonamide, amide, O, S(0) m or NR b where R b is hydrogen or R b 
is C \_4 alkyl; 

and R 7 is an optionally substituted cycloalkyl; or an optionally substituted 
5, 6, 7, 8, 9 or 10-membered carbocyclic or heterocyclic moiety; 

or R 6 is a group ZR 7 in which Z is NR b , and NR b and R 7 together form an 
optionally substituted 5, 6, 7, 8, 9 or 10-membered heterocyclic moiety. 

2. A compound as claimed in claim 1 , wherein R 1 » R 2 and R 3 are each selected 
from amino, hydrogen, halogen, hydroxy, nitro, Ci.8 alkyl, Ci_8 alkoxy Cj.g 
alkyithio, C i _4 alkylamino, or R 1 and R 2 or R 1 and R 3 together form an 
optionally substituted methylenedioxy or ethylenedioxy group; 

R 3 ' is hydrogen; R 4 is hydrogen, hydroxy, halogen, alkyl, C]_4 alkoxy, 
di-[Ci«4 alkyl]amino nitro or trifluoromethyl; 
R 5 is hydrogen, C1.4 alkyl or Cj^ alkoxy; 
Z is oxygen, S or NR b wherein R b is hydrogen, or C j .4 alkyl, and 
R 7 is an optionally substituted 5, 6, 7, 8, 9 or 10 membered- carbocyclic 
or heterocyclic moiety 

3. A compound as claimed in claim 2, wherein R 1 , R 2 and R 3 are each selected 
from; hydroxy, C1-4 alkyl, alkoxy or together form a methylenedioxy or 
ethylenedioxy group. 

4. A compound as claimed in claim 1 , 2 or 3, wherein R 6 is in the para position 
with respect to Y. 

5. A compound as claimed in claim 1, 2, 3, or 4, wherein (R 4 ) n represents meta 
substituent(s) with respect to Y. 
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A compound as claimed in any preceding claim, wherein the substituent which 
may be optionally present on the phenyl, benzyl, naphthyl or 5,6,7,8,9 or 10- 
membered carbocyclic or heterocyclic moiety is selected from the group 
comprising; hydroxy, halogen, trifluoromethyl, trifluoromethoxy, nitro, amino, 
cyano, alkoxy, alkylthio, alkylcarbonyl, carboxylate and C w 
alkoxy carboxyl. 

A compound as claimed in any preceding claim wherein X is N. 

A compound as claimed in any preceding claim, wherein Y is NR b , NR b (CH 2 ), 
or(CH 2 )NR b 

A compound as claimed in claim 8 wherein Y is NRb 

A compound as claimed in any preceding claim, wherein Z is CH 2 , NR b , 
NR b (CH2), (CH 2 )NR b O, 0(CH 2 ), 0(CF 2 ), (CH 2 )O f (CF 2 )0, S(CH 2 ), or 
carbonyL 

A compound as claimed in claim 10 wherein 2 is NR b or O. 

A compound as claimed in any preceding claim, wherein the 5, 6, 7, 8, 9 or 10- 
membered heterocyclic moiety is selected from the group comprising: fitran, 
dioxolane, thiophene, pyrrole, imidazole, pyrrolidine, pyran, pyridine, 
pyrimidine, rnorpholine, oxazoline, benzofuran, indole, isoindole, quinazoline, 
quinoline and isoquinoiine. 

A compound as claimed in any one of claims 1 to 11, wherein the 5, 6, 7, 8, 9 or 
10- membered carbocyclic moiety is selected from the group comprising: 
phenyl, indene, napthalene, tetralin, decalin, cyclopentyl, cyclohexyl, and 
cycloheptyl. 

A compound as claimed in claim 12 wherein R*> is thiophenemethoxy, or in 
claim 13 wherein R 6 is phenoxy, benzyloxy or cyclohexylmethoxy. 

A compound as claimed in any preceding claim, wherein each R^ is hydrogen. 

A compound as claimed in any preceding claim, wherein R^ is hydrogen. 
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1 7. A compound as claimed in claim 1 selected from the group comprising: 
4-(4-Phenoxyanilino)quinoline ; 
4-<4-Ben2yloxyanilino)quinoline; 
4^4-Benzyloxyanilino)^J^iimethoxyquinoline; 

1,3-dione; 

4-(4-Benzyloxyphenoxy)quinazoline; 

6J-Dimethoxy-4-{4-phenoxyanilino)quinazoIine; 

4-(3-Benzyloxyanilino)quinazoline; 

4^4-Benzyloxyanilino)quinazoline; 

4-{4-Ben2yloxyanilino)-6,7-dimethoxyquina2oline; 

4-(4-Benzyioxyanilino)^jHiimethylquinazoline; 

4^4-BenzyloxyaniIino)-5-methoxyquinazoline; 

4-{4-Benzyloxyanilino>6-methoxyquina2oline; 

4<4-Benzyloxyaiulino)-7-methoxyquinazoline; 

4-(4-Benzyloxyanilino)-7-chloroquinazoline; 

4-{4-Benzyloxyanilino>6-bromoquinazoline; 

6-Nitro-4-(4-phenoxyanilino)quinazoline; 

4.(4-Anilinoanilino)-6,7-dimethoxyquina2oline; 

4^4-BenzyloxyO-methoxyaiulino)^J^imethoxyqumazolin^ 

4^[4^2-Thienylmethoxy)anilino]qiiinazoline; 

and pharmaceutical^ acceptable salts thereof. 

1 8. A compound as claimed in claim 1 7 selected from the group comprising: 
4-{4-BenzyloxyanUino)quinazoline; and 
4-(4-BenzyloxyanilinoHJ^imethoxyquinazoline; 

and pharmaceutical^ acceptable salts thereof. 

19. Method of treatment of the human or animal body suffering from a disorder 
mediated by aberrant tyrosine kinase activity which comprises administering an 
effective amount of a compound of formula (I), or a pharmaceutical^ acceptable 
salt thereof, to the human or animal patient 

20. Pharmaceutical formulation comprising one or more compounds of formula (I), 
or pharmaceutical^ acceptable salt(s) thereof, together with one or more 
pharmaceutical^ acceptable carriers. 
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21 . A unit dosage form containing a compound of formula (I) or a pharmaceutically 
acceptable salt thereof in an amount from 70 to 700 mg. 

22. Method of making a compound of formula (1 ), or a pharmaceutically acceptable 
salt thereof, the method including the step of reacting a compound of formula 
(II): 

L R 3 




where L is a leaving group and X, Y and R 1 to R 6 are as hereinbefore defined. 

23. A method as claimed in claim 22, the method including the step of transforming 
a compound of formula (I) into another compound of formula (I). 

24. A method as claimed in claim 23, wherein the transformation step is the 
oxidation of an alkyl or aryl mercapto group to a sulphinyl or sulphonyl 
compound; the reduction of a nitro group to an amine; or the acylation of an 
amino or hydroxy group. 

25. Use of a compound of formula (I), or a pharmaceutically acceptable salt 
thereof, in therapy. 



26. 



Use of a compound of formula (I) in the preparation of a medicament for the 
treatment of malignant tumours. 
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27. Use of a compound of formula (I), or a pharmaceutical^ acceptable salt thereof, 
in the preparation of a medicament for the treatment of atherosclerosis, 
restenosis or thrombosis. 
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